United States Court of Appeals 


for the Second Circuit 


EXHIBITS 


16-7207 


a nn neensinaneanneNGhnneneassneemeniaanne 


United States Court of Appeals 


For the Second Circuit 


Docket No. 76-7207 


PRUDENTIAL OIL CORPORATION, 
Plaintiff-A ppellee, 


VS. 


PHILLIPS PETROLEUM COMPANY, 
Defendant-A ppellant. 


ON APPEAL FROM THE UNITED STAIES DISTRICT COURT 
FOR THE SOUTHERN DISTRICT OF NEW YORK 


(67 Civ. 3718 (C.L.B.)) 


cn Spee SannaastEnsounseiensnnnsnssanaencoessantsnandiisesanaatsnhsnnssouenesnsienssnansssisie0 
oss SSS SSS 


EXHIBITS FOR JOINT APPENDIX 

Volume VI — El414- E1729 
—_—_—XNSX?_VX8O«KhF£_lOV_“O_l_l_l__———aa[a= 

SULLIVAN & CROMWELI 
Attorneys for Detendant-A ppellant 

48 Wall Street. 
New York. N. Y. 10005 
(212) 952-8100 


Gop. Farreiut & MARKS 
Attorneys for Plaintiff-A ppellee 

595 Madison Avenue 
New York. N. Y. 10022 

(212) 935-9200 


PAGINATION AS IN ORIGINAL COPY 


TABLE OF CONTENTS 


Exhibit \olume I 


A. Joint Exhibits 


J- Letter from Gibbs to Diaz-Hernandez, March 
30, 1961 


J- 2 Letter from Irizarry to Gibbs, June 15, 1961 


Preliminary Draft of Prospectus for Petro- 
fina Puertorriquena, Inc., July 25, 1961 .... 


Agreement Letter, Omega to Universal Oil 
Products Company, September 12, 1961 .... E-27 


Agreement Letter, Omega to Universal Oil 
Products Company, September 12, 1961 .... E-29 


Letter, Swain to Coan, October 13, 1961 ....  E-32 


‘‘Processing & Economic Data for a Proposed 
Puerto Rico Refinery’’, October 1961 


Irizarry Memorandum, October 10, 1961 .... E-122 


Memorandum, Van Hyning to Durand, Octo- 
ber 10, 1961 


Memorandum, Van Hyning to Durand, Octo- 
ber 10, 1961 


Van Hyning Memorandum, November 8, 1961 E-133 


Letter from Van Hyning to Coan, November 
8, 1961 


Letter from Coan to Van Hyning, November 


Letter from Coan to Diaz-Hernandez, Novem- 
ber 24, 1961 


Memorandum, Coan to Diaz-Hernandez, Nov- 
ember 24, 1961 


Letter, Chapman to Gibbs, December 11, 1961 E-142 


Letter, EDA to PPI, c/o Omega Management, 
Inc., December 12, 1961 


Letter, Brown to Chapman, December 22, 1961 E-145 


Memorandum, Brown to Chapman, December 
22, 1961 


UOP Site Survey, March 1962 ............ E-163 
UOP Refinery Feasibility Study, April 1962 E-171 


Addendum to UOP Refinery Feasibility Study, 
April 1962 


Fischbeck Memorandum, March 7, 
Letter, Fischbeck to Coan, March 9, 1962 
Fischbeck Memorandum, March 27, 1962 


Letter, Coan to Fischbeck, March 22, 1962 


Letter, Fischbeck to Coan, April 2, 1962 ..... H-29 
Letter, Brown to Hewitt, May 16,1962 ....... E-294 


Memorandum of Brown to Phillips, May 16, 


Brown Memorandum, May 9, 1962 

Letter, Durand to Chapman, May 18, 1962 ... 
Memorandum, Hewitt to Keeler, May 31, 1962 E-307 
Letter, Hewitt to Brown, June 5, 1962 ...... E-309 
Letter, Coan to EDA, October 25, 1962 ...... E-310 
Shea Memorandum of August 8, 1963 


Memorandum and letter, November 7, 1963... 


Letter agreement, November 22, 1963 


Exhibit Volume II 


J-43 Letter, Learned to Durand, December 16, 1963 E-323 
J-44 Letter, Learned to Durand, January 2, 1964 .. E-330 
J-45 Brochure, January 1964 

J-46 Telegram, Durand to Udall, January 14, 1964 E-435 


J-47 Petition to Oil Import Appeals Board, Janu- 
ary 15, 1964 E-436 


J-48 Letter, Durand to Udall, January 28, 1964 ... E-439 
J-49 Brief to Oil Import Appeals Board, May 1964 E-447 


J-50 Brochure submitted to Oil Import Appeals 
Board, May 1964 


J-51 & 
J-51A Letter and Memorandum, May 1, 1964 


J-52 Letter, Durand to Kelly, June 19, 1964 


J-53A-E Transcript of Testimony before Oil Import 
Administration, July 31, 1964 


J-34 Phillips’ Exhibits presented to Oil Import 
Administration, July 31, 1964 
Exhibit Volume III 


Transcript of Testimony before Oil Import 
Administration, July 31, 1964 E-628 


Supplemental Statement of Rafael Durand, 
August 24, 1964 E-760 


J-59 


J-60 
J-61 
J-62 


J-63, 


J-66 


Supplemental Statement of Phillips, August 


Statement of Secretary of the Interior Udall, 
February 11, 1965 E-803 


Letter, Durand to Udall, March 8, 1965 .... E-80, 
Memorandum, Durand to Udall, March 8, 1965 E-810 


Letter from Learned to Kelly, March 8, 1965 H-820 


64 & 65 Statements of H.A. True and Sam 
H. Casey 


Supplemental Statement of Rafael Durand, 
March 22, 1965 


Letter, Learned to Udall, March 22, 1965 .... H-887 


Press release by the Office of the Secretary of 
the Interior, May 14, 1965 


Letter, Secretary Udall to Governor Roberto 
Sanchez Vilella and Stanley Learned, May 11, 


Agreement between Phillips and the Common- 
wealth of Puerto Rico, May 27, 1965 


Letter, Durand to Learned, May 27,1965 .... E-915 
Letter, Learned to Udall, June 11, 1965 .... E-917 


Announcement by the Secretary of the In- 
terior, June 18, 1965 


Letter, Governor Sanchez Vilella to Secretary 
Udall, June 29, 1965 


Announcement by the Office of the Secretary 
of the Interior, July 2, 1965 


Statement by Rafael Durand, August 8, 1965 E-922 


Letter, Learned to Moore, November 12, 1965 E-927 


Letter, Governor Sanchez Vilella to President 
Johnson, November 13, 1965 


Letter, Durand to White November 14, 1965 
Letter, Durand to White, December 4, 1965 .. 


Presidential Proclamation, December 10, 


Announcement by the Department of the In- 
terior, December 10, 1965 


Amendments to Oil Import Regulation 1, De- 
ecember 21, 1965 


Order of Secretary of the Interior Udall, De- 
cember 23, 1965 


Exhibit Volume IV 


Contract between Phillips, PRIDCO and EDA, 
March 14, 1966 


B. Plaintiffs Exhibits 


Pp. 


p- 


p- 


Letter, Irizarry to Coan, August 14, 1961.. 


Memorandum, Tate to Fischbeck, June 1962 


Outline for a petrochemical industry, No- 
vermbor 1962) <aeta+ ewes Seeds See ees 


Letter, Shippee to Anderson, November 9, 


Letter, Learned to Prudential, November 13, 
1962 


Memorandum of N. M. Shippee, December 
28, 1962 


Charter Paragraph No. 1, December 28, 


E-928 
B-930 
E-933 


B-937 


E-941 


E-943 


E-956 


E-989 
E-991 


E-992 


B-996 


FE-998 


E-999 


E-1001 


Letter, Shippee to Anderson, December 31, 
Ri aLetanu ce ipa (at sont na eaa ss eIGAE Aaa LS sla aan os B-1002 


Piste eles ba ref a: gt gas Gi elete apes at oe pica oy haes E-1004 


P- 91 Letter, Jacksou to Fisehbeck, February 19 
1963 


, 


PRGA Eee foe idee sl Hae wna KR eotplede ee E-1005 
P- 95 Letter, Shippee to Anderson, March 8, 1963 E-1008 
ee rr B-1009 
P- 99 Letter, Fischbeck to Coan, March 28, 1963 .. F-1010 
P-100 Letter, Shippee to Chapman, March 20, 1963 E-1011 
P-101 Letter, Shippee to Fischbeck, April 3, 1963 E-1013 
P-102 Letter, Parker to Conn, April 9, 1963 ..... E-1014 
P-103 Memorandum of F. T. Page, April 10, 1963 E-1015 


P-105 Letter, Cunningham to Shippee, April 11 
1963 


, 


rinalactin AG seat oe a epee racic waters ees E-1016 
P-106 Letter, Shippee to Fischbeck, April 22, 1963 E-1017 
P-107 Letter, Fischbeck to Shippee, April 29, 1963 E-1019 
P-108 Letter, Shippee to Anderson, April 29, 1963 E-1020 
P-112 Letter, Shippee to Chapman, May 29, 1963 E-1021 
P-118 Letter, Shippee to Anderson, June 3, 1963 E-1022 
P-122 Telex, Conn to Fischbeck, August 9, 1963 .. E-1023 


P-124 Memoranduiu of Miller W. Conn, September 
PR NMEA GE Ws-ala Maret ee CE GE Osis 5 eae E-1024 


P-127 Telex, Conn te Parker, October 22, 1963 ... B-1026 
P-128 Telex, Conn to Parker, October 22, 1963 ... E-1027 


Memorandum, Conn to Parker, November 4, 


P-138 Letter, Shippee to Anderson, December 19, 1963 

P-147 Letter, Shippee to Chapman, May 14, 1964 E-1031 
P-148 Letter, Shippee to Diaz—Hernandez ....... F)-1032 
P-151 Memorandum, Shippee to Anderson, July 8, 1964 .... 

P-158 Proposal for P.V.C. Plant 

P-159 Letter, Learned to Udall, January 6, 1966 

P-162 Memorandum, Learned to Waldby, January 11, 1965 .. 

P-169 Letter, Shippee to Learned, February 18, 1965 

P-170 Letter, Shippee to Waldby, May 17, 1965 

P-176 Letter, Shippee to Waldby, June 24, 1965 ............. 

P-177 Letter, Shippee to Waldby, July 7, 1965 

P-187 Memorandum, Johnstone to Head, February 9, 1966 .. E-1047 
P-189 Memorandum, Shippee to Johnstone, February 16, 1966 E-1049 
P-200 Letter, Zeman to Shippee, June 9, 1966 

P-214 Request for Oil Import Allocation, January-June, 1963 E-1052 


Exhibit Volume VY 


Request for Oil Import Allocation, June, 1963 


Exhibit Volume VI 


Algerian Crude Puerto Rican Petrochemical Complex, 
September 24, 1963 ; 


P-219 Establishment of a Core Chemical Industry in Puerto 


P-223 Request for Oil Import Allocation, June, 1963 


P-230 Annaal Reports of Phillips Puerto Rico Core, Ince., 
1967 through 1972 


C. Defendant's Exhibits 
D-8 ‘‘Puerto Rico’s Industrial Future’’, February 2, 19% 


D-136 
D-170 
D-205 
D-326 
DX-35 
PX-213 
PX-10 


Vill 


Exhibit Volume VII 


UOP Invoice to Omega Management, Inc., November 
10, 1961 


“The Chemical and Allied Products Industry 
Puerto Rico’’ 


Letter, Durand to Texaco, March 7, 1962 ..........-.. E-1792 
A. D. Little Memorandum, January 10, 1963 

A. D. Little Memorandum, March 5, 1963 

Payment, Omega Management, January 19, 1966 .... B-1800 


Transcript of Deposition of N. M. Shippee, December 
29, 1975, in Shippee v. Mohawk dirlines (with docket 
entries) E-1801 


Draft Complaint, Prudential v. Phillips, (Supreme 
Court, New York County) 


Answer to Defendant’s Interrogatory 26, sworn to 
July 6, 1971 


Memorandum, August 7, 1963 

Proposal to Mr. R. Durand, (Handwritten) 

Memorandum, Kron to Head, April 13, 1965 

Resume of Prudential Puerto Rico Project 

Letter, Blinken to Chapman, May 31, 1963 E-1863 
Letter, Shippee to Learned, December 13, 1965 E-1864 
Teletype, February 20, 1963 E-1868 
Excerpts from the Deposition of Stanley L. Learned E-1869 


Deposition of Oscar L. Chapman, Answers to Ques- 
tions 33 and 34 E-1874 


Plaintiff’s Memorandum in Opposition to Motion to 
Amend the Judgment and for a New Trial, March 
18, 1976 E-1876 


P- 217,Algerian Crude Puerto Rican Petrochemical 
Complex, September 24, 1963 


U. 


75 $Om.4417 


{t 


HAT 


AA U 


! 


(NLLMULiH 


| 


il 


1" 


% 
' 


wey 
oat 
a} 
A ‘ 
wb 
' 

‘ 


ads . 
: 
' , 


a 


‘ 


% J 


Messrs. Stanley Learned (attach) 
. Keeler (attach) 
. McCullough 
. Parker (attach) 
. Lyon (attach) 


September 24, 1963 


T. L. Cubbage 

H. W. Hinkle 

W. F. Martin 

C. C. Tate / /' 
R 


. Thomas 
Gentlemen: 


Attached is a copy of a report from G. W. McCullough to P. J. Parker relative to 
the practicality of an Algerian Crude Oil - European Refinery - Puerto Rican Petro- 
chemical Complex. You gentlemen together with employees of your departments have 
contributed substantially to this study. 


The Sales and Development Division of the International Department believes that 
the results of this preliminary investigation justify substantial expenditure of 
money and manpower for intensified study of the project. Plans are now being made 


for the necessary marketing surveys required for both refined products and petro- 
chemicals. 


We request information from your departments as follows: 


Chemical Department -- Please prepare an analysis of the petrochemical portion of 
the attached report giving your views on the proposal as outlined and making any 
recommendations which you may have for modification of the proposal. Please make 
recommendations as to market survey requirements for petrochemicals. 


Comptrollers Department -- Please advise us of taxing provisions in Puerto Rico and 
make recommendations concerning means by which Phillips can take maximum advantage 
of these provisions. 


Treasury Department -- Please review the project from a financial standpoint and 
also advise us of interest rates on borrowed money in Europe, Algeria and Puerto Rico. 


Manufacturing Department -- Please offer your comments concerning all phases of the 
project particularly as regards manufacturing costs and as regards the impact of this 
project on domestic manufacturing operations. 


Research Department -- Please give us your comments on the project particularly as 
regards the state of Phillips’ knowledge of the petrochemical processes shown. Please 
make recommendations concerning steps necessary to obtain definitive information on 
processes with which Phillips is not familiar. Please also provide information as to 
which processes require licenses and the availability and cost of such licenses. 


Yours very truly, 


M.W. Grown) 


M. W. Conn 


PHILLIPS PETROLEUM COMPANY FE 1416 
BARTLESVILLE, OKLAHOMA 


September 20, 1963 
subject 
Algerian Crude-Puerto Rican 
Petrochemical Complex 


lr. Paul Parker 
International Department 
713-A P.B. 


Dear Sir: 


We have made a preliminary study of the practicality of an Algerian 
Crude Oil - European Refinery - Puerto Rican Petrochemical Complex. The 
project includes, 

A. A 150,000 B/D crude reduction plant on the coast of Algeria 

to charge Hassi Messaoud crude oil. The plant would have 

simple processing facilities to split the crude oil into 

50,000 B/D of gasoline, 93,000 B/D of reduced crude, and 

light ends for plant fuel. In addition there would be crude 

oil pipe line receiving storage, plus product storage and dock 

facilities for tanker movement of the two products. Also power, 
utility, and maintenance facilities required by the plant. 


Three 31,000 B/D refineries in Europe to process the reduced 
crude into kerosine, diesel fuel, gas oil, and bunker C fuel 
oil. These plants would have facilities for receiving the . 
tanker shipments of reduced crude charge and moving the four 
products to market. 


A 50,000 B/D feed preparation and petrochemical producing 
complex in Puerto Rico. The feed preparation section would 
consist of hydrodesulfurization, catalytic reforming, solvent 
extraction, and fractionation. It would produce benzene, 
toluene, and xylenes to charge to the petrochemical units. 

It. would also produce finished motor fuel for sale in the 
United States, naphtha for sale in Europe, and plant fuel. 


The petrochemical units would produce ammonia, urea, cyclo- 
hexanol-cyclohexanone, ortho and meta-xylene, polystyrene, 
and polyester. 


We estimate a total investment cost for the three parts of $144,475,000 
and a total capital requirement of $193,683,000. We estimate an AARR of 344 
on an assumed 2/7 equity in the total capital requirement, and an AARR of 
17% on the total capital required. These values are based on borrowing 
5/7 of the total requirement, paying 6% interest on money used in Algeria 
and Europe, and 5% on that used in Puerto Rico, and repaying the loans in 
equal payments over the last eight years of a ten year life. 


The construction period was considered to be two years with the entire 
investment requirement being paid out at the end of the first year. Opera- 
tion was assumed at 50% of capacity the first year, 75% the second year, 90% 
the third year, and 100% in succeeding years. 
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The plant net-back prices and quantities used in these calculations 
are show in Lae following tabulation. 


Algeria 


Hassi Messaoud Crude Oil - - $1.70/Bol 
Gasoline Puerto Rico 4.45¢/gal $1.87/Bb1 
Reduced Crude to Europe - “ 


Europe 


All distillate products 
assumed sold as Heating 
Gas Oil 10¢/gal $4.22/Bb1 58,500 B/D 
Bunker C Fuel Oil - $1.84/Bb1 30,000 B/D 


Puerto Riu 


Motor Fuel 9.14¢/gal $3.84/8b1 23,055 B/D 
Naphtha to Europe 5¢/gal $2.10/Bbl 10,000 B/D 


Benzene 19¢/gal $7.98/Bb1 21.77 MM Gals/Yr 
Ammonia $55.00/T 140,890 Tons/Yr 
Urea $60.00/T 365,000 Tons/Yr 
Cyclohexanol-Cyclohexanone 114 /lb 200 MM Lbs/Yr 
Polystyrene 16.9¢/l1b 54.6 MM Los/Yr 
Polyester L,0¢/1b 72.2 MM Lb/Yr 


Additional details of the several parts of this project are attached. 


Yours very truly, 


d. W. McCullough 6 
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ATTACHMENTS TO LETTER 


G. W. McCullough to Paul Parker 
September 19, 1963 


ALGERIAN CRUDE - PETROCHEMICAL COMPLEX 


General Considerations 


Plant Facilities 

1. Algerta 

2. Hurop: 

3. Puerto Rico 

4. Schematic Flow Sheets 
a. Overall 
b. Puerto Rico 


Summary of Economics 

Marketing Considerations for the Proposed 
Petrochemical Complex in Puerto Rico 

(C. W. Wolfe to L. H. Johnstone, 9-16-63) 


Algerian Crude Supply 
(T. R. Wiggins to R. M. Waldby, 9-6-63) 


Tanker Rates 
(W. A. Hartmann to R. M. Wald>y, 8-30-63) 


GFNERAL CONSIDERATIONS 


By: Roy M. Waldby 


On August 19. 1963, the Engineering Department was asked by the International Depart- 
ment to make a preliminary feasibility study of a large scale refining and petro- 
chemical project. The following provides background information for the two cases 
included in the study. 


The first case was based on the following premises: 
1. The purchase of 300,000 barrels per day of "Hassi Messaoud type" crude. 


2. Fractionate this crude in Algeria to produce 100,000 barrels per day of 
gasoline and approximately 200,000 barrels per day of "gasoline free" 
crude residue. 


Ship the 100,000 barrels per day of gascline to Puerto Rico. Catalytically 
reform the bulk of this gasoline and solvent extract the reformate to 
yield large volumes of benzene, toluene and xylenes. Convert the toluene 
and xylenes to petrochemicals or petrochemical intermediates. By shipping 
raffinate to Europe as charge stock for naphtha steam cracking, and by 
adjusting severity of catalytic reforming, yield not more than 49,000 
barrels per day of by-product motor fuel for United States and Puerto 

Rico markets. 


Ship the approximately 200,000 barrels per day of "gasoline free" crude 
residue to five identical simple refineries located throughout Europe. 
Refine approximately 40,000 barrels per day of this crude residue at 
each refinery to yield only middle distillates and "Bunker C" fuel oil. 
5. Make a preliminary report on the feasibility study by September 6, 1963. 


The project described above was chosen because of the following factors: 


1. Phillips desires to secure a substantial import quota for refined products 
(to be marketed in Puerto Rico and the United States) through production 
of petrochemicals in Puerto Rico, 


Phillips desires to find profitable means for utilizing petroleim products 
from the Sahara. 


Phillips desires to enter the refining business in Europe on a substantial 
scale. 


Preliminary studies of possible operations in Puerto Rico indicated that 
gasoline lends itself more readily to petrochemical manufacture than does 
crude oil. The studies also indicated that it is much more profitable to 
bring motor fuel alone into the United States under quota than to bring in 
refined products from full range crude oil. 
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Investigation of various crude oils available in large volume indicated 
that crude of the Hassi Messaoud type was best suited for this project 
because of low sulfur content, relatively low fuel oil content, substantial 
naphthey*content of the gasoline fraction and low pour point of the 
distillate fraction. 


The preliminary feasibility study of the "300,000 barrel per day" project was com- 
pleted by September 6, 1963, with the heip of many people. This study showed that, 
although the overall project appeared to have economic promise, total capital re- 
quirements were very high ($360,000,000), certain of the individual petrochemical 
plants were uneconomic, and marketing problems were formidable both for refined 
products and for petrochemicals. 


Following discussions with Messrs. M. W. Conn, Paul J. Parker, R. W. Thomas and 
others, it was decided to study a second case involving purchase of 150,000 barrels 
per day of @rude, the processing of 50,000 barrels per day of gasoline in Puerto 
Rico, and the refining of approximately 100,000 barrels per day of a "gasoline 
free" crude residue in three identical European refineries. Puerto Rican proces- 
sing was still tailored to yield not more than L9% of by-product motor fuel but 
only the most profitable of the petrochemical plants studied in the original case 
were to be considered. 


The results of this second study are discussed in later sections. The following 
points should be considered: 


1. Singular advantages of this project: 


A. Purchase of crude in large volumes should result in a low cost 
per barrel. 


Gasoline, which is a distress product in Europe, is diverted to more 
favorable markets in the United States and Puerto Rico. 


Distillates, which command a premium price in Europe, are sold in 
European markets. 


Both investment for refining facilities and manufacturing costs are 
quite low on a per barrel basis because of the type of crude processed 
and because of the plan of operation. 


It appears that a United States corporation, whose business is 80% or 
more in Puerto Rico, can obtain a ten year holiday from all taxes on 
Puerto Rican petrochemical investments and profits and that such a 
corporation can declare dividends to 4 parent United States corporation 
subject only to a dividend tax of 7.8% 


Limitations of this study: 


A. No investment for marketing of refined products or petrochemicals has 
been considered. : 


B, Prices used in these studies are "best judgment" figures and are open to 
considerable question until verified or disproved by marketing surveys. 
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C. None of the cost estimates made in connection with this study are of 
A.F.E. quality and some of the petrochemical plants are "best guesses" 
where information within the Company is not available. 


3. Objece of this study: 


To cause consideration of the following question: 


Does the overall plan appear to have sufficient merit to justify 
the expenditure of substantial money and manpower to verify or 
disprove the preliminary findings? 


a 
PLANT FACILITIES 


ALGERIA 


All processing facilities and product quantities were based on 
Phillips Crude Evaluation Report CEC-77-61 on Hassi Messaoud Composite 
Sample, and on a Cities Service analysis of Hassi Massaoud Crude dated 
September 1, 1960, Lake Charles, Louisiana. The Algerian plant consists 
of two parallel 75,000 BPD crude topping units. The crude oj] is seperwted 
into a C5 and lighter plant fuel, a C5 to 320°F LP gasoline, and a 320°F 
IBP reduced crude in a single tower. Because of an expected water short- 
age and the low temperature required, the fractionator was reboiled instead 
of the more typical steam stripping. No crude desalting was provided be- 
cause of the low salt content and the low temperature used. The major 
equipment was sized and cost estimated. 


Three days storage for incoming crude oil was provided. It was 
assumed that the plant operators would have enough control of the pipe~ 
line that this would be sufficient. Twelve days storage for both products 
was provided. All movement from the plant was considered to be by large 
sized tankers and docks were provided for this purpose. 


Auxiliaries 

The plant site was assumed to be fairly isolated. A power plant, and 
more than normal warehouse, warehouse stocks, supplies, and maintenance 
equipment were provided. The office and laboratory were relatively simple. 
No personnel housing or community facilities were included. Miscellaneous 
plant facilities and yard lines were estimated from the plant needs. 


Operating Costs 

Plant operating costs were estimated at 10¢/Bbl of charge based on 
domestic plant operating costs. To this was added 1¢/Bt1 for management, 
technical assistance, and local taxes and insurance. Land rental was as- 
sumed to be $1,200/acre/year for 200 acres. 


t 
The estimated Algerian investment requirement is tabulated below. 


* 
2 - 75,000 B/D Topping Units 
Storage, 2,250,000 Bbls @ $1.00/Bb1 
Office, Warehouse, Laboratory 
Warehouse Stocks, Supplies, 
Maintenance Equipment 
Docks 
Power Plant 
Miscellaneous and Yard Lines 

Total 


t 


¥ 


Working capital requirementy were based on estimated plant inventory 
and accounts receivable as shown in the following tabulation. 


inventory 
Crude Oil 300,000 Bbls @ $1.70 $ 510,000 
Reduced Crude 1,200,000 Bbls @ 1.92 2,304,000 
Gasoline 600,000 Bbls @ 1.87 
Total Inventory $3 5,936,000 


A 3 j 
45 days @ full rate 


Reduced Crude 93,000 x 45 x $1.92 $8,035,000 
Naphtha 50,000 x 45 x 1.87 4,208,000 
Total Accounts Receivable $12,243,000 


Cash on Hand 
000 
Total Working Capital $17,179 ,000 
income Tax 


Income tax was assumed to be 50% on taxable income. Six per cent 
interest on the unpaid balance of a loan amounting to 5/7 of the total 
capital requirement was considered as an expense. The loan was repaid 
in eight equal installments over the last eight years of an assumed ton 
year operating life. Salvage value was assumed to be zero. Working 
capital was assumed fully recovered. 


E 1424 


Processing Equipment 


Three 31,000 B/D simple refineries are provided at sea ports in Europe. 

The exact locations were not chosen. The reduced crude is separated into 
kerosine, diesel fuel, gas oil, and fuel oil. A single tower fractionator 
with necessary steam strippers and driers is provided. Reduced crude 
electrical desalting is provided to remove sea water from the tanker trip, 
and because of the higher temperature levels compared to the Algerian 
operation. No product treating is required. The major equipment was 

Sized and cost estimated. 


Storage 


Approximately 20 days storage was provided at each plant for incoming 
reduced crude charge. About 36 days storage was provided for finished 
products, Movement from the plant was considered to be by truck, rail, 
barge, and tanker. Docks were provided. 


Auxiliaries 

The plant sites were considered to be in developed locations. Purchased 
power was assumed, Warehouse, warehouse stocks, supplies, and maintenance 
equipment were similar to United States practice. The office and laboratory 
were fairly simple. No personnel or community facilities were included. 


Miscellaneous plant facilities and yard lines were estimated from the plant 
needs, 


Cperating Costs 


Plant operating costs were estimated at 15¢/Bbl. of charge based on 
domestic plant operating costs. To this was added 2¢/Bbl. tor management, 
technical assistance, and local taxes and insurance. Land rental was 
assumed to be $1,200/acre/year for 200 acres for each refinery. 


Estimated Investment 


The estimated investment required for each European refinery is 
tabulated below. 


Item Cost 


1-31,000 B/D Crude Unut $1,933,000 
Storage, 1,800,000 Bbls @ $1.00/Bbl. 
Office, Warehouse, Laboratory 
Warehouse Stocks, Supplies, 
Maintenance Equipment 
Docks 
Miscellaneous and Yard Lines 


Total 


Three Refineries 


Working Capital 


Working capital requirements were based on estimated plant inventory 
and accounts receivable for the three refineries as shown in the following 
tabulation. 


Inventory 


Reduced Crude 1,000,000 Bbls. @ $2.19 
Products 1,500,000 Bbls. @ $2.48 


Total Inventory 


Accounts Receivable 

45 days at full rate 
Distillate 58,500 x 45 x $4.22 
Fuel Oil 30,000 x 45 x $1.84 


Total Accounts Receivab. 


Cash on Hand 


Total Working Capital in Europe 


Less Accounts Receivable on Reduced Crude 
Working Capital in Algeria 


‘otal Working Capital, Algeria and Europe 
Less Funds Generated by Project 
Total Required 


Income Tax 


$2,190,000 
3,720,000 


$5,910 ,000 


$11,110,000 
2,486 ,000 


13,596,000 


$ 3,000,000 


Pe At Honda Edad 


$22,506,000 
$ 8,035,000 
$17,179,000 
$31, 650,000 
$ 6,800,000 
$2,850,000 


Income tax was assumed to be 50% on taxable incame. Six percent 
interest on the unpaid balance of a loan amounting to 5/7 of the 
total capital requirement was considered as an expense. The loaz 
was repaid in eight equal installments over the last eight years 
of an assumed ten year operating life. Salvage value was assumed 
to be zero. Working capital was assumed fully recovered. 


~- B-3 - 


PUERTO RICO 
FEED PREPARATION E 1426 


Processing Equipment 


The feed preparation division in Puerto Rico has two primary objectives, 
(1) Prepare benzene, toluene, and xylene as feed stocks for further pro- 
cessing, and (2) Produce a high quality motor fuel for sale. The entire 
charge is first sent to a hydrodesulfurization unit to reduce sulfur to a 
low level. The desulfurized gasoline is then fractionated into three main 
streams. A low end point naphtha amounting to 16% of the charge is pre- 
pared for sale in Europe, and for motor fuel blending. A C,.< fraction 
amounting to 58% of the charge is catalytically reformed for benzene, 
toluene, xylene production, and the remaining heavier fraction amounting to 
28% of the charge is catalytically reformed to increase the octane number 
to motor fuel quality. The B-T-X reformate is solvent extracted to supply 
high purity benzene, toluene, and xylene, and the raffinate is further 
reformed to increase the octane number to motor fuel quality. 


The seven units required for these services were sized and their costs 
ratioed from operating Phillips’ units. 


Storage 


Approximately two weeks storage for incoming plant charge, and four 
weeks storage for intermediate and finished product storage was provided, 
All movement into and from the plant would be by tanker or freighter. 


Auxiliaries 


The plant site was assumed to be in a semi-developed location. Purchased 
power was assumed. Warehouse, warehouse stocks, supplies and maintenance 
equipment were similar to United States practice. The office and laboratory 
would be fairly sophisticated to handle the complex operation. No personnel 
or community facilities were included. 


Qperating Costs 


Plant operating costs were estimated at 31¢/Bbl. of charge based on 
domestic plant operating costs. To this was added 4¢/Bbl. for management, 
technical assistance, and insurance. It was assumed there would be no 
local taxes. Land rental was assumed to be $500/acre/year for 300 acres. 


Estimated Investment 


The estimated Puerto Rican investment for feed preparation facilities 
is tabulated below. 


Item 


Processing 
HDS - '2-27,200 B/D 
Hvy. St. Run Reform - 1-16,000 B/D 
BIX Reform - 1-30,500 B/D 
Raffinate Reform - 1-15,000 B/D 
Udex -- 2-12,000 B/D 


Total Process 


off Plot 
Steam Plant 
Cooling 
Tank and Pump House 
Office, Lab, Roads, Piping, Etc. 


Total Off Plot 


Total Feed Preparation $33,500,000 


Operating Economics 
The operating economics of the feed preparation and Petrochemical 
Processing were considered as a unit. 
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PETROCHEMICAL COMPLEX 


Processing Equipment 


Cg Separation 


Mixed-Xylene feedstock (3,785 B/D) from the refining operations is 
separated by superfractionation and fractional crystalization. Products 
are 555 B/D ethyl benzene (feed for polystyrene plant), 440 B/D para- 
xylene (feed for polyester plant), and 2,790 B/D of ortho and meta-xylene 
(blended into motor fuel). 


Ethylbenzene feedstock (555 B/D) is catalytically dehydrogenated to 
styrene monomer, which is batch polymerized to polystyrene. Economics are 
based on information from Petrofina. Product is 54.6 MM Lo/Yr of crystal, 
medium-impact and high-impact polystyrene resins. 


Para-Xylene feedstock (440 B/D) is oxidized using nitric acid, esterified 
with methanol and sulfuric acid, and reacted with ethylene glycol to obtain 
dimethyl terephthalate ester monomer, which is polymerized to obtain polyester. 
Economics are based on very rough cost, estimates for the DuPont process. 
Product is 72.2 MM Lb/Yr of polyester resin. 


. 


Toluene feedstock (3,150 B/D) from the refining operation is hydro- 
dealkylated to produce benzene, which is hydrogenated with hydrogen from the 
refining operation to obtain cyclohexane. Products are benzene (120 B/D) 
and cyclohexane (2,800 B/D). 


Cyclohexane feedstock (2,800 B/D) is catalytically oxygenated to a 
mixture of cyclohexanol-cyclohexanone. Economics are based on cost estimates 
developed by R & D for the "Inventa" process which is licenseu by Cataiytic 
Construction. Product is 200 MM Lb/Yr of cyclohexanone-cyclohexanol. 


Ammonia 
Hydrogen obtained from the refining operations (12 MM SCFD) and hydrogen 
obtained by reforming 3,560 B/D naphtha are feedstock to produce 1,000 T/D of 


A 
Ammonia (24 T/D) and recycle nitrogen oxides are oxidized over catalyst 
to nitric acid (164 T/D) for use in the polyester plant. Nitrogen oxides are 
recycled from the polyester plant back to the acid piant. 


Operating costs for the petrochemical operations were estimated from a 
variety of sources, depending on the information available on the desired 
Processing steps. In no case were detailed design or cost studies possible 
in the time available. Costs for the dealkylation, hydrogenation, xylene 
Separation, and nitric acid units were based on Phillips estimates from 
previous studies, ratioed to the desired size. Costs for the ammonia, urea, 
styrene-polystyrene, and cyclohexanol-cyclohexanone units were based on in- 
formation obtained previously from outside sources. Some of this information 
is reasonably complete and some would require much more detailed investigation 
with process suppliers. Costs for the polyester unit are very rough estimates 
based on Phillips processes judged to be of similar complexity. 


Costs for the various operations are shown in the following tabulation. 
PUERTO RICO PETROCHEMICAL COMPLEX OPERATING COSTS 
Feedstock $1,000 /Year 
St. Run Gasoline $40,150 


Operating Costs - (Includes Depreciation) 


Refining rae is 
Ammonia 7,917 
Urea 4,203 
Nitric Acid 468 
Hydro-Dealkylation 2,308 
Cyc lohexanone-ol 4 5366 
Cg Separation 2,057 
Polystyrene 3,901 
Polyester 8,520 

Ex-Feedstock $43,477 


Total $83 ,627 


The estimated investment for the several petrochemical units was based 
on the same variety of sources discussed above for the operating costs. any 
of these units mst be studied in much more detail to obtain costs ofa 
quality suitable as the basis for investment decisions. 


The estimated investment requirements are shown in the following tabulation. 


RI - OMPLE 


4 Refining Area 

ff Ammonia Plant *-/ 

? Urea Plant 
Nitric Acid Plant 

zs Hydrodealkyl Plant 
Cyclohexanone-ol Plant 

3 Cg Separation Plant 
Polystyrene Plant 
Polyester Plant 

Total Plant Investment 


*Off-Plot assumed 35% of Battery Limits Investment for Petrochemical Units. 
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Working Capital 

Working capital for the entire Puerto Rico complex (feed preparation 
and petrochemicals) was based on the estimated inventory of feedstock, in- 
process, and finished products and on 45 days accounts receivable on products 
sold. At full capacity this amount is: 


Feedstock $ 1,540,000 
In-Process and Finished Inventory 11,174,000 
Accounts Receivable } 

Total $27,102,000 


It was assumed there would be a ten year holiday on all taxes in Puerto 
Rico for the operating company. Dividends paid to Phillips were taxed at 
7.8%. 
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SUMMARY OF ECONOMICS OF 
PROPOSED REFINERIES IN ALGERIA, EUROPE & PUERTO RICO 
AND PETROCHEMICAL PLANT IN ‘PUERTO RICO 
(1000s 


‘Algeria & Puerto 


Rurone 


Europ Rico Combination 


RESULTS TO CORPORATION 
Income ~ 10 years operation $ 1,321,873 $1,066,030 $ 2,387,903 
Less Expenses: 
Operating Expenses 974,719 640,539 1,615,258 
Interest 17,082 31,380 48,462 
Income Tax (50% rate in sania & Algeria only) _ 147,439 -- 147,439 
Total $ 1,139,240 $ 671,919 $ 1,811,159 
Operating Income after Tax 394,111 576, Th 
Recovery of Working Capital - end 10 yrs. oner. 21,202 56 [22 
Total Income 421,213 635,496 


Investment and Working Capital 
Equity é $ 37,074 » 53,330 
Borrowed 3 96,559 140,353 
Funds Generated by Project 5 800 at ge mee 
Total: $ 140,827 $ 207,677 


Net Profit $ 280,386 ¢ 427,819 
Years Payout from Startup (Add 2 yrs. for 
construction) : Ld 4.4 
Number of Times Investment Returned ‘ 3,0 Sed. 
CC Annual Rate of Return on Total Capital 20% 21% 


RESULTS TO PHILLIPS EQUITY CAPITAL 
Dividends from corporation 317,460 $ 481,149 


Less Dividends Tax @ 7.8% (Puerto Rico only) 21,871 21871 
Dividends after Tax 295,589 $ 459,278 


Investment (Equity Capital) 16,256 37,074 
Net Profit $ 147,433 $ 258,515 
Years Payout from Startup (Add 2 yrs. for 

construction) 
Number of Times Investment Returned 
Annual Rate of Return on Equity Capital 


RESULTS TO PHILLIPS TOTAL CAPITAL 
“Net Profit 
' Years Payout from Startup (Add 2 yrs. for 
construction) 
Number of Times Investment Returned 
Annual Rate of Return on Total Capital 
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Marketing Consider 
INTER-OFFICE CORRESPONDENCE / SUBJECT Petrochenr 


RANTLE BVILLE, OKLAHOMA 


CWW-23-65C0 


September 16, 1963 


Mr. L. H. Johnstone 

764 Acams Building 

This wili supplement Cifv¥-21-63CD concerning the marketing aspects of the 
aromatics-oased petrochemical complex for Puerto Riso. We are stiil assum 
50,C00 carrels a day of feedstock, essentially napnthenic in character, 

sumed in the project. The domestic market for benzene and cyclohexane wou, 
depressed witn tne addition of 115 million gallons 4 year of benzene ana 
Gerivatives in 19606. We are now suggesting a "product mix" that is represenva 
what might be moved into both domestic and foreign markets in 1966 at the 
price levels. This production and marketing outline differs considerably 
originally proposed an, of course, must be critically examined from both m Keting 
technical standpoints before serious evaluation can be given to the project. 


Tnis preliminary examination indicates that from 4 marketing standpoint the follow.n”’ 
procuct spectrum merits cons iderat ion-—-cyclohexanone-cyclohexanol mixture to oe Soi: 
a precursor for nylon 66, cyclohexanone as a precursor for nylon 6, synthevic onenol, 
para-xylene and/or terephthalic acid, phthalic anhydride aGerived from ortno-xyiere, 
styrene or polystyrene, detergent alkylate based on linear paraffins, methanol and/or 
formaldehyde, and ammonia with derivatives such as urea, ammonium nitrate and ammoniun 
sulfate. Excess benzene and cyclohexane should be valued at $0.19 a gallon, focu. 
Puerto Rico. 


It should be emphasized that we do not have sufficient information at nana +0 

with any degree of certa.nty the international marketing picture for most of tnese 
products. Accordingly, the world demand and capacity situation must be consigerea as 
being confectural in practically all cases. Some general consideration should de empna- 
sized. In the U. S. petrochemical picture the trend for the past several years fas Devn 
ard will continue to be one of vertical integration with chemical companies moving oacK= 
wards into a basic position in intermediates and raw materials, anda with petroleum 
companies moving forward from their raw materials bases through intermediates into 
finisned chemical products and in many cases fabricated items. In brief, we nave wir- 
nessed and are witnessing the gradual demise of the merchant supplier of chemical incter- 
mediates. Tnis same trend is atarting and will undoubtedly continue in the Common Market. 
Accordingly, evaluation in depth of the proposed Puerto Rican complex should consider 
these basic trends and allow for the possibility that oy 1970 the complex woula ce forced 
to move forward in the integration chain, producing or supplying captive proaucers priv 
ucts based on the xey aromatic ouilding blocks that will be flowing from 


Published information pertaining to tne European market for aromatics and aromatic deriva- 
tives incicates an oversupply picture will develop in the 1966-1968 period. Petrochemical 
processing in the aromatics field in Europe has been expanding rapidly since 1960. The 
current picture in Furope is far from homogeneous, with aromatics still in short. suppiy 


Mr. L. H. Jonnstone 


CW 23~63CD 


in liaiy and Great Britain but in oversupply in West Germany and F 
evidently varies from month to month witn resultant changes in tar 
and anti-dumping laws. 


rance. The p 
iff considera 


¢ 
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The world-wide fertilizer picture is in a state of flux. The demand for 
material when viewed froma soil comdition standpoint is probabiy far grea 
that which can be supplied from current and pro jected capacities. However, 
aca of life dictate that far less than optimum fertilization rate occurs in 

‘ty of the world's food producing areas. The fertilizer section of this report 
sertans the most speculative from a market knowledge standpoint. 


In summary, then, on a general basis a critical review of world markets for all 
products is an apsolute necessity before thorough evaluation of the project can 


Such a study would involve field work both in and out of the United States and 
effort by two or three men for at least three months. 


foliowing sections represent a "thumbnail sketch" of 
ation in tne various product areas: 


TL 
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It is possible tnat tne upgrading of cyclohexane to 4 avclonexsnal-tyel one 

through air oxidation would yield a product that would be attract ive to t 

nylon 66. Consideration has been given such a marketing scheme by Pridl 

over the last ten years. Tne flexibility of such an operation would ena 

supply cyclonexanone as a relatively pure product to those producers of c 

utilize the hydroxylamine approach. We suggest that a plant be considered c 

aroducing 200 million pounds a year of the mixture at a selling price of 90.11 a 

f.0.0. Puerto Rico. In addition, we suggest that 50 million pounds of cycilon 

produced for a selling price oased on the mixture but including the additional process inf 
costs involved in converting cyclohexanol to cyclohexanone. 


Production of this much material would rrobably consume about 50 million callorn 4 , 

of cyclohexane. This amounts to almost 38 percent of anticipatea U. S. demand in sou 

lo percent of total world demand for cyclohexane in 1966. Availability of the mixvure 

tne indicated price level would still seriously affect Phillips' domestic cyclonexace 
gales. Nevertneless, such an operation could perhaps lead to the capture of new ousiness, 
particularly in the export field. 


To VP AV UEVT ARS 
DETERGENT Ai Ac wAr 


We suggest that consideration be given to a 250 million pounds 4 year 

alkylate plant. The supply-demand picture for conventional alkylate is out 
It is almost certain that linear alkylate will replace conventional alxyiat 
at prices levels equivalent to tnose current and projected for convent ionai 


MILLION POUNDS 


capac t* vy 1963 


Free Wort a Total 
500 
Current U. 3. Price 30.0975/Lb., eq. (conventional alkylate) 


Use in Study $0.075/Lb., f.o.b, Puerto Rico (linear alxylate) 


AS 4 venzene-consuming operation we suggest a pnenol p 
of tn= commercial processes based on benzene with the excepti 
probasly be acceptabie. Plant size snould probably be abut 
MILLION POUNDS 
Demard 1966 
Free World Total 
neG&s 
Current U. S. Price 80.1125/Lb., frt. eq. 
Use in Stuay $0.08/Lb., f.0.6. Puerto Rico 


+ 


n.a. - Not available. 
STLRENS CR POLYSTYREM 


nt sizea 
at about @5 million pounds a year. We suggest that a price of $0.07 4 pouna, f.0.5. 
Puerto Rico, be used for styrene. 


The amount of natural ethyl benzene available evidently dictates a styrene plan 


If converted to polystyrene, we sugrest 4 reasorao.e 


product balance between reneral purpose and impact grades of polystyrene, with prices 


of $0.13 a pound for general purpose and a range of $0.16-90.22 a pound for impact craaes 


being utilized. Available information on the market situation is outlined oelow: 


MILLION POUNDS 


Demand 1946 


Uy. Free Worla Tota] 

Styrene 2,340 

Polystyrene 1,278 

Not available. 

"REPHTHALIC ACID 
Evidently, 85 million pounds a year of para-xylene or 70 million pounds a year of tere- 
mhthalic acid represents the amounts that can be made available from the feedstock. we 
Sugzest tnat prices of $0.075 and 30.20, respectively be used for tne {f.0.0. Puerto Acc 
values on these products. Market information is outlined below: 
MILLION POUNDS 


Demind 1966 
Us Free World Total 


ri- xylene 355 935 
wapee Aewd 285* 760" 


, since terephthalic acid per se is not yet used commercially. 


«~ 
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Ortac-xylene availability indicates a capability of producing 130 million pounas a year 
of phthalic anhydride. The phthalic market is in very bad shape domesticaily with no 
reasonable chance for improvement. We suggest this amount of material could be mardcetvted 
at $0.06 a pound. Phthalic dropped to $0.085 a pound, representing a very seepage 
level for producers, but has recently returned to the 80.115 level. 


MILLION POUNDS 
Demand 19466 Capacity 1963 
Free World Total Free World Total 
n.a. na, 
na. Not available. 
THANOL 


We suggest that methanol be considered primarily because it is a large-voiume 

that could be co-produced in an ammonia facility. A 4O million gallon plant 
Comparatively sized with the majority of the U. S. plants with the exception of 

nuge facility sized at over 100 million gallons. Formaldehyde should be considered on 


deeper analysis. 


city 1963 
Free World Total 


1,000 
Suggested Price W.16/Gal., f.0.b. Puerto Rico 
NiTROGENOUS FERTILIZER 
We co not have reliable data on world capacity and consumption for the various nivroce- 
nous fertilizers. Consensus of the overall supply-demand situation as reported in tie 
iterature in terms of nitrogen is presented below: 
ILLION METRIC TONS 


Demand 1966 
Free World Total 


20 


“Capacity in 1966 expected to be 
¢ 
We Sugaeat that plant sizing for ammonia and any of the common derivatives, i.e. 
monium nitrate, ammonium sulfate, and urea, be based on feedstock availability 
extended analysis of world-wide marketing conditions. Prices that must be used 
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procucts are to ve marketed on a world basis would have to very low. Suggested 


ranges are: 


Ammonia $50-355 a ton, f.0.b. Puerto ico 
Urea $55-860 a ton, f.0.b. Puerto Rico 
Ammonium Sulfate $22-$23 a ton, f.0.b. 


This report is intended to serve only as a guide in screening possible products for an 


e 
operation of the magnitude envisioned. Detailed marketing research on an international 


basis will be required to realistically evaluate the feasibility of such a venture. 
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C. W. Wolfe 
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INTER-OFFICE CORRESPONDENCE / SUBJECT 


BAMTLESVILLG. OMRLAHOMA 


Mr. R. M. waldby 
International Vepartment 


Ali ef the major oi] fieits now known A wouid de 
available to the proposed 24" “Trapal" crude .ii\-. fic characteris= 
tics of tne Hassi Messaoud crude are fairly representative of the 
composite of all of the Algerian crudes except that from tne composite, 
the 400° F. “P straignt run yield may be somewhat lower and tne pour 
point on the distillates may be hiner. It would be necessary to 
obtain complete up-to-date analyses of all of the fields to fima up on 
the characteristics and yields for a composite. 


The following lists the Known major oil fields and their 
1962 daily production: 


carzaitine 

td jeleh 
Tiguentourine 

Bl Adeb Larache 
QOhanet South 

Ohanet North 

Hassi Messaouc 

tl Gassi ~ ol Agrebd 


we have up-to-date complete analysis on tne Hassi Messaoud 
crude only. we also nave limited analysis of tne Zarzaitine and 
Lajelen crudes. These three crudes represent 906 of the 1962 produc- 
tion. The following are brief comparisons of these three crudes and 
includes the Gassi Touil field: 
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W. A. Hartmann 


This should satisfy your recent request for various oeean transportation 
eosts on crude and refined products. 

Tabulated below is our best estimate of these costs based on today's tanker 
and money market. We have assumed: (1) company ownership, borrowing at 6% and 
amortizing over 20 years, (2) five - ten year time charter at $1.95/DWT, (3) Inta 


scale published rate less 50%. 
a 


Volume/year 


Bougie to Hamburg 

Bougie to Puerto Rico 

Bougie to N. Burope (3 ports ) 
Puerto Rico to New York 
Kharg Island to Hamburg 


73,000,000 bbls. 
36,500,000 bbls. 
73,000,000 bbis. 
18,250,000 bbls. 
1,600,000 bbls. 


Company 
Owned 


13.8¢/bobl. 
18.8¢/bbl. 
15.3¢/obl. 
8.3¢/bdb1. 
39 .0¢/bb1. 


Time 
Charter 


17.2¢/ob1l. 
22.6¢/bbl. 
19.9¢/bbl. 

9.8¢/odbl. 
47.0¢/obl. 


Inta 
Scale 


19.2¢/bb1. 
27.0¢/bdbl. (est. ) 


47.7¢/bbl. 


~ 


Investment 


Bougie to Hamburg 

Bougie to Puerto Rico 

Bougie to N. Europe (3 ports ) 
Puerto Rico to New York 
Kharg Island to Hamburg 


64,000 DWT 
54,000 DWT 
58,000 DWT 
58,000 DWT 
55,000 DAT 


$1.0 , 320 ,000 
28 , 350,000 
48,720 ,000 

6,090 ,000 
23,100 ,000 


ships 
ships 
ships 
ships 
ships 


The above investments assume Japanese construction at $105 per dead weight ton. 
If you need additional information, please call. 


eo: Mr. C. H. Trotter 
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Crude 
*APL 


Vol,» Of Crude 
Lek 
33.8 
7.9 ang FP. 
20.3 +30 
650 = 1050 2239 +100 
150+ 4.0 


As tne-project progresses, we will be available to assist in 
acquiring the detailed analysis and information concerning tne presently 


known crude oils or any new oil fields which may develop. 


we will be happy to discuss this further with you as required, 


TRa:jr 


ce: H. 8. Hettinger (r) S. D. Lawson 
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REPORT 


The purpose of this report is to outline the project for a petrochemical 
core industry as an essential part of the economic development of 
Puerto Rico, and to request an oil import allocation to establish this 


new industry. 


NEED FOR A PETROCHEMICAL INDUSTRY 


4 


The economy of Puerto Rico will benefit by the establishment of a company 


whose express purpose is the development of a petrochemical industry. 


Recent industrial development on the Island has resulted in the employ- 


ment of primarily female labor. It is now urgent that new industry be 


directed towards the employment of male labor. 


This industry will be the means by which a critically depressed area will 


be transformed into a strong, economic community. 


A petrochemical industry will provide a major construction program; a 
major area development; an immediate petrochemical feed plant; and 
future petrochemical plants. This program is all based on continuing 
growth in this area of construction, operation, and new development ina 


continuing growth cycle, including support industries. 


A petrochemical industry will compensate for the lack of indigenous raw 


materials on the island and will revive interest by U.S. chemical 


companies in establishing subsidiaries in Puerto Rico. 


(See Chapter I) 


CORE PLANT REQUIRED F 1447 


The growth of a petrochemical industry depends upon a core plant to 
supply petrochemicals and chemical feed stocks. These products will 
compensate for the lack of natural resources and will provide raw 


materials for a petrochemical industry. 


From a practical standpoint and in order to be economic, the plant must 
also recover and market the residual petroleum products which will be 
quite substantial, particularly in the early stages of operation, while 


additional petrochemical outlets are being developed. 


The core plant is not to be a static specific refinery or petrochemical 


plant, but a flexible petrochemical raw material feed plant which will 


continue to supply additional petrochemical raw materials as they can 


be used. 


The establishment of a core plant of this type is therefore the essential 
first step in the establishment of a growing petrochemical industry in 


Puerto Rico. 


(See Chapter II) 


ACTION BY COMMONWEALTH OF PUERTO RICO 


To implement the establishment of this project, the Commonwealth of 


Puerto Rico has agreed ‘o clear and provide land, housing facilities, 
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necessary building permits, assistance for support industries, port 


installation at Mayaguez, and other necessary related facilities. 


The Commonwealth has stated that this project is of the highest 
economic priority, should proceed with utmost dispatch, and has their 


full support. 


(See Chapter III) 


COMMERCIAL IMPLEMENTATION 


The purpose of the Puerto Rican Oil and Petrochemical Company is stated 


in the first paragraph of its charter, as follows: 


"The company is formed for the express purpose of developing 

a chemical and petrochemical industry in Puerto Rico. It will 
design and build a refinery to produce, initially, sulfur, 
aromatic petrochemicals and petroleum products. This refinery 
will be the basis of and feed plant for the petrochemical industry 
as it grows. The refinery will be designed so that petro- 
chemical side streams can be withdrawn in the future. When 
these side streams are needed, the company wilil install the 
necessary additional facilities to purify them. The company will 
also promote additional chemical and petrochemical projects 
related to the development of the petrochemical industry." 


Arrangements have been made with Phillips Petroleum Company to supply 


crude oil and to market the petrochemical and related petroleum products. 


Sulfur will be marketed by PROPCO. 


Monsanto Chemical Company has identified its interest in < 


feed stock of high wax content. 


Other petrochemical companies have expressed their interest in feed 
stocks for different petrochemical! end products. These will be pursued 


and developed as soon as an oil import allocation is authorized. 


A fueling station is planned for ships passing through the Mona Passage. 


This will be available to supply both commercial and military vessels. 


In addition to providing a core industry necessary for the basic economic 
growth and development of Puerto Rico, the proposed company will place 
many American companies who wish to participate in a strong position to 


compete for world business. 


PROPCO also proposes to build a satellite plant adjacent to the core 


plant to produce lead antiknock additives. 


PROPCO dollar sales volume is expected to be 53% petrochemical and 
"non-quota" petrochemical fuels initially. As satellite petrochemical 
plants are built, the ratio of petrochemical sales will, of course, 


increase. 


(See Chapter IV) 


ENGINEERING PLANNING 


Universal Oil Products Company has made a site investigation and h 
worked up a preliminary set of plans for the refini of Venezuelan 


to produce aromatic petrochemicals and petroleum products. 


In order to be practical from an economic and marketing standpoint, 
these plans have been drawn up so the core plant will start up and 


operate with a minimum of difficulty, yet be so designed that side streams 


can be withdrawn for the separation and purification of petrochemicals as 


markets are developed or as they can be used by other companies for 


chemical feed stocks. 


These plans include both capital and operating cost estimates, site 
recommendations, personnel requirements, and an estimated net operating 


income. 


(See Chapter V) 


FINANCIAL PLANNING 


On the basis of the Universal Oil Products Company's engineering 
investigation, representatives of E. M. Warburg Company and Kuhn Loeb 
have worked up a financial plan for this project. This plan provides for 


maximum participation by citizens of Puerto Rico. 


(See Chapter VI) 


STATUS OF PROJECT 


Preliminary planning, selection of key personnel, 

steps have been completed to initiate the project. Necessary 
assurances have been given to and received from the Commonwealth of 
Puerto Rico, and raw material supply and marketing arrangements have 


been made. 


Before the construction of the core plant can be contracted, 
necessary to establish that crude petroleum will be availabl 
of the company. Under the proclamation of March i0, 1959, “adjusting 
and Regulating Imports of Crude Oil and its Principal Products into the 
United States," there was a finding that... 
"The Commonwealth of Puerto Rico largely depends on imported 
crude oil...and that...the adjustment of imports...should 
permit imports into Puerto Rico adequate tor the purposes of Iccal 
consumption, export to foreign areas; and limited shipment of 


finished products to the Continental United States." 


Por reasons previously outlined, the need of a petrochemical industry for 
the Commonwealth has been given top priority in the economic develop- 


men*® program. 


The project needs only a license to import crude oil as raw material for 
b 


its core plant to become a reality. 


REQUEST FOR ALLOCATION. 


A request for the allocation s: 60,000 barrels per day of crude oil under 


the import quota allowance is hereby respectfully requested in order to 


proceed with this project for the establishment of a petrochemicai industry 


in Puerto Rico. 


NEED FOR, 


Until recently the growth of the chemical industry in Puerto Rico has 


VAs INAS 


progressed rapidly. This progress has been remarkable because of the 
lack of natural resources on the island. A start has been made in 
petrochemicals by Union Carbide Caribe and Caribe Nitroger 


manufacture of ethylene glycol and ammon. respectively. 
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However, recent plans for additional petrochemical plants have been 
either postponed or abandoned, and it is apparent that raw materials 


not otherwise available must be imported and extracted from petroleum. 


The natural resources of Puerto Rico have been investigated* and found 


to be practically non-existant, except for sand I ne, salt water, 
fresh water and sunshine. With fertile soil and fertil 

its products are produced. This means the available raw materials 

a <-.emical industry are sand, limestone, 

materials must be imported or extracted from petroleum 


chemical industry. 


The products which can be extracted from petroleum when combined 
with the products which can be produced from the other raw materials 


can form the basis of a thriving and continually growing chemical and 


petrochemical community. 


Recent industrial development on the island has 5 
industries requiring female employment. Male e 
creased to some degree, but unemployment an 
10%. 


ready and willing, but unable to find work. 


The chemical and petrochemical industries are among the most 
growing industries toda 

chemical industry is growing faster than the balance of the ci 
industry and is accounting for the majority of the new 

the cnemical industry. In the period 1959 through 1961 approx 


$3 billion was spent by the chemical industry for new plant construction. 


Of this, 61.4% was for petrochemical plants, 12.9% related to 


chemicals, and only 25.7% was for non-petrochemical constr 


In 1955 petrochemical production amounted to approximately 15 million 


tons, and in 1965 it is estimated to be over 40 million tons. 


Concurrent with the establishment and growth of such an industrial 
community will be the redevelopment of a critically depressed area, 

the employment of mate labor, and the establishment of support industries 
in related tields. This activity will require a continuing need for 
construction labor as well as predominantly male operating labor as each 


facility is completed. 
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The establishment of substantial communities, based upon 
in the forms of machine shops, pipe shops, metal fabricating and ' 


shops, and electrical repair shops will also all resul 


employment. 


The need for a petrochemical industry in Puerto Rico is expressed ina 
report dated September, 1961, by the Commonwealth of Puerto Rico Office 
of Economic Research, entitled "Tne Chemical and Allied Products Ind 

in Puerto Rico"** and quoted in part below: 


"There are several reasons why great importance is attached 
to the need for an expanding petrochemical industry... 


A local petrochemical industry could substantially compensate 
for the island's lack of indigenous raw materials. 


The industry affords permanent employment at relatively high 
wages. 


The industry offers predominantly male employment; an offset to 
the fact that new employment opportunities generated by our 
development program to date have been largely female jobs (60%). 


Because of the magnitude of petrochemical projects, a sub- 
stantial volume of constructive employment and income 1s 
generated in the adjoining areas.” 
When this -eport was written, the following chemical and petrochemical 
projects were contemplated: 
Polyethylene by Union Carbide Caribe 
Naphthalene by Commonwealth Oil 


Phthalic Anhydride by Stepan Chemical 


Chlorine & Caustic Soda by Morton Chemicals 


These projects have ail been either postponed « 


have been carried out elsewhere. 


Other petrochemical projects recently abandoned or postponed 
listed below: 


Polyethylene by U.S.I. Chemical Division of 
National Distillers 


Lead Antiknock Plant by Stepan Chemical 


These projects may be revived by ¢t 
if a petrochemical industry is establ1 


markets for them. 


New opportunities are constantly arising. As for example, the Puerto 


Rico Chemical Company has just announced plans for a $,000,000 


pound per year phthaiic anhydride plant. Representatives of this compan 
y 


have told us that the feed stock they require 1s not available in Puerto 
Rico and that they must import their requirements. The feed stock they 
require is one of the petrochemicals we intend to manufacture 1: 


than adequate quantity for their requirements. 


The potential petrochemical complex is shown by a series of charts 
(No. 1 through 10) prepared by the Ralph M. Parsons Engineering 
Company. Chart 1 shows the primary products (petrochemical inter- 


mediates) which can be made and is the index to the other nine charts. 
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On Chart 1 the top six primary products can be made from eitner 


petroleum or natural gas; the lower products can be made only from 


petroleum. 
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The company intends to make the petrochemical products which can be 
made only from petroleum at first. These are the aromatics and the 


products which can be made from them are shown in Charts 8, 9, and 10. 


The end products will eventually range from insecticides, 

and solvents from the chlorinated hydrocarbons to synthetic fib 

film of the "Nylon," “Dacron,” and "Mylar" type. The former will 
supply agricultural and dry ~ zaning industries and can be further 
processed chemically to make other chemicals such as Freon, which is 
used extensively in air-conditioning systems and as an aerosol 
propellent. The latter is only representative of one of the types of 
products which can te made. Nylon is the best material for commercial 
fish nets which could be manufactured for export and to supply the 
fishing vessels which supply the islands canneries. The list of possible 


products is beyond the scope of this report, and several volumes would 


be required for a complete listing of all possible future outlets. 


*References to Natural Resources of Puerto Rico 

Limestone & Marble Resources of Puerto Rico, 1958 

Preliminary Report on Silica Sands of Puerto Rico, 

Preliminary Report on Calcitic Dolomite of Northern Puerto Rico, 
Beachrock in Northeastern Puerto Rico 

A Survey of the Geology of Puerto Rico, 1994 

Geology of the Carolina Clay Deposit, Puerto Rico 


Geology and Ore Deposits of the Ke: 
Puerto Rico 


Report of the Bureau.of Mines, On the Mineral Resources of Puerto 
Oe ee oe vn 31 oe 


\ 
Rico, An Appendix to the Annual Report of The Bureau of Mines 


for the Fiscal Years 1939-1941 


Preliminary Results of Geophysical Exploration for Gas & Oil on the 
North Coast of Puerto Rico 


Preliminary Results of Geophysical Exploration for Gas & Oil on the 


South Coast of Puerto Rico 


Industrial & Mineral Development in Puerto Rico, 1959-1962 


**Por Report in Full - See Appendix A 
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The first step in the development of a petrochemical industry is to 


establish a core plant to provide feed stocks and petrochemicals for 


the prospective petrochemical plants. The latter would be essentially 


satellites around the core plant which will extract and purify each raw 


material for each respective satellite plant. 


Obviously, the entire complex of core plant and satellites cannot be 
establishec at once, but must be developed over a period of time. 
The question of where and now to start on a practical basis is thus 


presented. 


A core plant is proposed to refine crude oil to produce sulfur, aromatic 
petrochemicals, chemical feed stocks, and residual petroleum products. 
This plant would be designed in such a manner that side streams can 

be withdrawn and additional petrochemicals and chemical feed stocks 
separated and purified as soon as markets can be developed or agree- 
ments reached for satellite plants. In this way the quantity of petro- 
chemicals will increase and the petroleum fuels will decrease as the 


petrochemical industry grows. 


Some LPG will also be made, and the balance 


mace as soon as demand can be developed. 


Sulfur is not normally considered a petrochemical because it ust 
occurs naturally and is one of the basic chemical building blocks. 
However, because of no known deposits in Puerto Rico, sulfur 1s now 
imported. Since crude oil contains small amounts of sulfur, a sulfur 


recovery unit is planned as part of the core refinery. 


Salt recovered from the ocean by solar evaporation 15 available from 
both the southwestern part of Puerto Rico and from other nearby islands. 
Salt is the raw material required for two other basic chemicals: chlorine 


and caustic soda. 


It is expected that a chlorine and caustic soda plant will be built as 


soon as the plans for the core plant are announced. Chlorination and 
sulfoiation of petroleum products plays a large part in the petrochemical 
industry and, together with existing requirements for chlorine, caustic 
soda and sulfuric acid, wili certainly create sufficient demand for the 


establishment of these basic chemical industries. 


The key then to a chemical and petrochemical industry in Puerto Rico 1s 
a core plant which is established for the express purpose of extracting 
chemicals, chemical feed stocks, petrochemicals, fuels and other 


petroleum products from crude oil. This plant is not just another refinery, 
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but a plant which is the first step in the development of a petrochemical 


industry and which is part of a company which is committed toa policy 


of continuing its efforts in the growth of a chemical and petrochemical 


industry for Puerto Rico. 


CHAPTER It] 


SUPPORT OF THE COMMONWEALTH 
In August, 1961, after an extensive survey of the chemical industry in 
Puerto Rico, the Economic Development Administration of the Common- 
wealth made it known to representatives of the company that a core plant 
for a petrochemical industry was sorely needed to provide raw materials 
otherwise not available for that industry. Representatives of E.D.A. 
have made this known to the Department of the Interior. They have 
started construction of port facilities in Mayaguez. They have agreed 
to clear and provide land for the core plant and set aside other land 
nearby for the satellite plants. They have agreed to provide housing, 
roads, and to redevelop = critically depressed area. They have agreed 
to assist support industries to provide services for the core plant and 
satellite plants. In essence, they have agreed to provide or assist in 


all items other than those facilities to be used solely by the core plant. 


* 


The Commonwealth has described the project for the establishment of a 


core plart for a petrochemical industry “as of the highest economic 


importance," and has requested that it move ahead “with dispatch." 
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CHAPTER IV 


COMMERCIAL IMPLEMENTATION 


The Puerto Rico Oil & Petrochemical Company (PROPCO) has been 
incorporated in the Commonwealth of Puerto Rico by both Puerto Rican 
and United States parties for the express purpose of building a core 
plant for the development of a petrochemical industry. Its intent in this 
regard is contained in the first paragraph of its charter, as follows: 


“The company is formed for the express purpcse of developing 
a chemical and petrochemical industry in Puerto Rico. It 

will design and build a refinery to produce, initially, sulfur, 
aromatic petrochemicals and petroleum products. This refinery 
will be the basis of and feed plant for the petrochemical 
industry as it grows. The refinery will be designed so that 
petrochemical side streams can be withdrawn in the future. 
When these side streams are needed, the company will install 
the necessary additional facilities to purify them. The company 5 
will also promote additional chemical and petrochemical 
projects rela'ed to the development ot the petrochemica* 
industry." 


In the event that any particular petrochemical feed stock cannot be . 


produced economically, the company has agreed to produce any such 


petrocheiica) feed stock on a quasi-public utility basis. 


Directors of PROPCO include qualified ana interested parties in both 


Puerto Rico and the United States. 


Both the officers and operating personnel of PROPCO have been selected 


on the basis of their proven performance in the chemical, petrochemical, 


petroleum and engineering and construction industries. Resume's of the 


Directors and Officers are attached hereto. 


For the core plant to be economic and practical, raw material supply and 


marketing arrangements must be made. 


Phillips Petroleum Company has agreed to supply crude and to market all 
petrochemicals and petroleum products not consumed by the petrochemical 
industry (See letter attached). Sulfur will be marketed by the company, 
probably to Caribe Nitrogen Company who now imports about three times 


the sulfur capacity of the core plant. 


Monsanto Chemical Company has identified its interest in using 15,000 to 
20,500 bbl/day of a 30% wax distillate cut if the company can meet its 


requirements as to quality and time (See letter attached). 


Discussions have been held with Mobil Chemical, U.S.I., Division of 
National Distillers, Celanese Corporation, and Allied Chemical. These 
companies have asked to be kept informed of developments and wouid like 
to give serious consideration to building petrochemical plants in Puerto 


Rico if a core plant is built. 


The core plant will necessarily produce petroleum fuels. 

marketing these outside the Continental U.S., a fueling station1s planned 
for ships passing through the Mona Passage. This station is planned for 
both commercial and U.S. Naval vessels, and for tanker shipments of 


military fuels. 


Captain O. W. Stafford SC USN Director, Purchase Division, re 
the September 21, 1962, meeting of the National Petroleum Refiners 


Association that $300 million is spent annually by the U.S. Navy for 


overseas fuels. At this same meeting, Col. R. W. Beer, USAF, Director, 


Planning and Comptroller Division, submitted an excellent series of charts 
showing details of military procurement which showed the Caribbean to be 
the largest single source of military tanker cargoes. Details of the reports 


at this meeting are attached. 


If the core plant is built, the company will consider building a tetraethyl 
lead antiknock plant large enough to supply all the antiknock requirements 
of Puerto Rico. Imports were over 4 million pounds in 1960* for the two 
existing refineries. The core plant would use an additional 1 million 


pounds which would make a 5 million pound antiknock plant practical. 


*From data received from the Economic Development Administration of 


the Commonwealth of Puerto Rico. 
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Initial sales volume is expected to be slightly over 50% petrochemical 
and “non-quota" petroleum fuels and slightly under 50% petroleum fuels 
which may be imported into the continental United States. As satellite 
petrochemical plants are built petrochemical sales will, of course, 
increase. A breakdown of the initial sales forecast is as follows: 

Wax feed stock 30% (gross) % Net 

Other petrochemicals 

Fuels to Military & Mona Passage vessels 

Fuels to be shipped to continental U.S.A. _47% 


Total 100% 


Board of Directors 


Nathan M. Shippee - Chairman 


Mr. Jorge Bird 

Mr. Rafael Carrion 

Mr. Hector Ceinos 

Mr. Oscar Chapman .- Edward Willey 
Mr. Walter Gruber Thomas Young 


Mr. Frank Larson 


Officers & Directors 


Puerto Rico Oil & Petrochemical Co 


Mr. Thomas Young, Professional Chemical Engineer. 
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Company. . 
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Vice President r. Herman W. Behme, Chemi 
Tachnical Director 
Stauffer Chemical and Dorr-Oliver Company, and 
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. 


Vice President of Houston Chemical Compény 


Mr. A. Dale Fischbeck, 30 years experience in 


erent ; 


ing of p 


Vice President 
Operations 
production, operation and marketi 
Petrcleum in this capacity. 


currently serving Phillips 
of Advertisirg, 


Mr. John W. Little, formerly Director 
ce 


Vice President 

Marketing & 

Public Relations Wellington Sears Company, and currently Vi 
President Marketing, Prudential Oil Corporation. 


Mr. Frank Larson, Director of 2rudentiai Oil 


Vice President 
Finance 
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na 
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E 1480 


Financial Consultants E. M. Warburg Company, New York, New York 


Accountants Price Waterhouse Company 


PIHHLLIES PFIROLEUM COMPANY 
Feesa rs EC VILLE, ORL ARORA 


November bo) 1962 


STAWLEY LEARNED 
rears Ot? 


Prudential Oil Corporation 
21 West Putnam 
Greenwich, Connecticut 


Attn: Mr. N. M. Shippee, Chairman 


Gentlemen: 


In connection with the Puerto Rico Oil and Petrochemical Company's 
petrochemical complex to be built in Puerto Rico, Phillips Petroleum Company 


is prepared to: 
1 = Furnish 30, C00 to 60,000 barrels per day of crude oil for charge stock; 


2 - Purchase the refined petroieum products not consumed in the petro- 
chemical operations; 


3 = Counsel with you and assist, if you wish, in the design and construction 
and operation of the proposed facilities. 


Whenever you desire, we shall be glad to have our representative work with 
you to negotiate and complete contracts. 


Very truly yours, 
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er. &. J. di ttey 
Prudential O11 Corporation 
21 West Putnam Avenve 
Grecnwich, Connecticut 


Dear Mr. Willey: 
Your letter of November 


Vie do have a potential requirement 

stock for petrochemical manufacture. However, 
material will be utilized in our pending ore J 
only if: 


Quality gatisfac 
Price within spec: 
Availability cicarly detemsined 


AcHhS « 


If these conditions cannot be met, our proj 
move in a completely different manner, 
ferent raw materials. 


The desired waxy feedstock should: 


(a) Be a 600-900°F. vacuum distillate 

b Contain 30% wax 

c Be as low in sulfur as possible 

a Pass a final evaluation in our process, 


If successful in "putting together an operati 


on such a feed, 15, 000-20, 000 obi. /aay of 
would be required. 
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We. BE, J. Weliey 
November 19, 1962 
Pare 2 


We would certa 1inly be intere 
sample of any proposed raw 


CVG. 


is furnished, a five-gallon "ganntl wy 


4f 600-900°F, cut can be meee 
sirable), one-gallon would be 
event, sample ghould be shippe' 


Dr. B. Le Wissieis 
Monsanto Chemical 
Texas City, Texas 
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416 Beacon Building 927 Munsey Building 


Tulsa, Okichoma Woshington, OD. C. 


The statements herein do not reflect the official position of the 
ation unless specifically approved by the Jlaard of Directors. 
lication of this paper. However, the SPHA dors recommend that 
before the paperis published by any trade journal. The inert. 


ing at which the paper was presented should ie included in the 


poet s ‘ iitsonal copies 
of this paper are available to members af NPA at no additional chars 
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Colonel Leon Stann, vot 


On behalf of Admiral Becknell an 
to express our appreciation “or the nriy 
Refiner's Association. Admiral Becknel.l. aske 
that he is unable to attend. As you know, the 
temporary duty in Far Bast Asia. 


We regard meetings such as this as a very valuable chann 
between the Petroleum Industry and the Military. I hope that 
and answer periods that you will feel free to raise any 
tion or amplification. We are here to listen and learn 4s 
information. The more thorourch the exchans 
we will be to insure that the 
the types and quantities of 


I am certain that you 
and defense efforts of the 
of petroleum to those coun 


Our chances cf success or failure in any fucu 
sobering truth is that petrole K 
tion in modern war. With the dramatic, still vex smited exception of nuclear- 
powered naval vessels, the Armed Forces of all Nations § ni d sively 
to hydrocarbon fuels to power their complex we 


The magnitude of military petroleum consumption is stagcering by any standard 
of comparison. At present, ovr peacetime usage is running at the rate of 
ly 36 million gallons a day. This is 6n increase of 21 million 
1950. For example, jet fuel requirements have risen from 
present level of 17 million gallons 4 day. The modern mili 
thirsts for oil. Guns, tanks, ships, planes and even m 
fuels and lubricants -- and in great quanitites. Concurrent wi 
tions, there has been 4 gradual evolution toward- 
requirements with respect to petroleum products, and their application 
Materials and equipment are being stressed to thei imits to meet th 

1 


requirements of the aero-space age. Accordingly, lubricants and hydr 


fluids will have to withstand greater tresses ome | 1ers to be 
specified in the future. Thermal stability, storage 
luminometer number, BTU content Ss 

ingly important. We are continuously developing new ifications and amencing 
existing ones. In most instances the requirement are ning The capability 
of industry to produce more and better products is becoming 3 singly important. 


increas- 


I mention these poinss not to impress you -- but rather to drive home the basic 
point that given the global commitments of the U.S. and the key importance of 
petroleum to support our forces, we - meaning both the Military and Indus’ 
faced with a tremendous logistic problem. We dare not fail, for nothing 
survival is at stake! We have depended heavily upon the petroleum industry 


+ wel tay 


the past, and hav standin 

that we expect to mai vily dependent u} } g 
into the future as we can presently sce. I am confident 
depend on your outstanding support: 


Once again I would like to 


t 
to participate in this meeting. 
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DPSC'S ROLE ‘N TETROLEUM 


by 


Col. R. W. Beers, USAF E 14828 


The Defense Petrolewn Supply Center rang in the year of 1962 with a transfer 
from Department of Navy to Defense Supply Agency manarement and our name was changed 
from the Military Petroleum Supply Agency to its present designation. 


Since the first of January, procedures have chanced but there has been no 
change in the basic objective of providing effective logistic support to the 
Military forces at the lowest possible cost to the taxpuyers. 


The Defense Supply Agency, or DSA to use its alphabetical short title, attempts _ 
to achieve this basic objective under the principle of decentralized operations with 
centralized policy and guidance. At presen:, DSA has two service activities - 
Traffic Management and Logistics, and line Commodity Supply Centers - Petrolcum, 
Subsistence, Constructions, Medical, General Supplies, Industrial Supplies, Cloth- 
ing and Textiles, Electronics Parts and Automotive Parts. These DSA field elements 
perform a wholesaler function for the Military Services. 


- To perform its mission, DSA currently employs approximately 21,000 military 
and civilian personnel. About 550 of them are employed in DSA Hcadguarters. By 

-30 June 1963, it is anticipated that the total employment will rise to approximately 
25,300. About 1,000 will be military personnel from the four Services. 


: DSA Supply Centers now manage an inventory of 262,021 line items valued at 
1.75 Billion dollars. This will increase to 1,200,000 items with a value of 2.6 
billion dollars by the close of Fiscal Year 1963. 


DSA also administers Defense-wide programs for cataloging, standardization, 
inter-servicing and surplus disposal which covers about 3.5 million items in the 
Military Supply System. 


Studies to determine the range of additional items susceptible to integrated 
management by DSA are underway. Included are industrial production equipment, 
common chemical supplies and aeronautical spare parts. The total inventory value 
of those items is nearly ten billion dollars. 


I mentioned previously that the DSA Supply Centers operate on 4 decentralized 
basis. DSA Headquarvers provides overall leadership, ceordinates policy and 
procedures and exercises the management functions related to budgeting, fiscal 
control and accounting, and programming. 


This resume of the Defense Supply Agency provides a bird's-eye view of the 
organization of which the Defense Pe+roleum Supply Center is a member. 


liow let us look specifically at the mission, functions, and operations of 
the Defense Petroleum Supply Center in the world-wide petroleum logistics systems. 
(1) In our mission there is a definite distinction and differentiation between 
our scope of operations and that of DSA Comnodity Supply Centers. 
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, the scope of our conmodity ucstgument ts presemtly limited to the 
extent at neither ownership nor funding by a single stock fund is provided for 
the man@cement of sil petroleum products. We do not compute new requirements, nor 
do we exercise stock financins. ‘These functions are still the responsiblity .of 
the individuai services. However, in Mcy 1951, the Deputy Secretary of Defense 
assicnei the responsibility for centralized manegement including stock funding of 
packased petroleum proiucts, some 933 items - luoricants, grease, oil, etc. We 
are in the process of finalizing our procedures for this responsiblity which we 
will implement 1 October 1962. 


Secendly, we differ in cur scope of operations from other Commodity Centers 
in that our responsibility does not end at the waters edge of the Continental U.S. 
We rrocure, furnish services, and distribute petroleum products on a world-wide 
basis. I will elaborate on this later in the briefing. 
(2) The principal functions essinzed are to - 
1. Conduct world-wiie procurement of products for the Military Services and 
some cther non-Military covernmen. Agencies. 
2. Determine source of product for Army and avy, arranse tanker transportation 
and place Army/Navy bul.” orders for overseas and East Coast requirements. 
Coordinate interservice supply support (world-wide responsibility). 
Contract for storase and services. 
Direct the procurement inspection program. 
icordinate cataloging. 
Coordinate standardization nationally and internationally (NATO). 
Coordinate petroleum training, and 
5 -§ the Commodity Mensger on packaged petroleum products 1 October 
Ci. sovernmental Agencies involved in petroleum 
< Orcanization end functions 


MmM-7 AW Fi 


o 
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To carry out our respensibilities we are presently authorized el2 civilians 
and 22 officers. Recently we have undergone a reorganization to afford a better 
posture for assumption of these increased responsibilities. 

Planrins end Comptroller Aunct.ions have been combined under a single division. 

I wish to point out that the function of industrial mobilization planning is 
retained by the Office of Petroleum Logistics Policy headed by Admiral Bigzs. 
Procurement Functions are divided between our Purchase Division, which contracts 
for prouucts, and the Service Contracts Division, which contracts for services 
connected with storage, dispensing and testing of petroleum products, etc. 


Total world-wide military petroleum requirements during Fiscal Year 1962 rose 
to a post World War II peak of 317.5 million barrels of product. This vast 
‘ military usage is equivalent to a consumption of over 70 gallons of petroleum 
for each man, woman and child in the Jnited States. 


Domestic military aviation fuel consumption accounts for approximately 66 
per cent of all jet fuel and 51 per cent of all aviation gasoline used in the 
United States. 
Distribution is responsible for coordinating the management in conjunction with 
MSTS and the Services of bulk petrole.un movements by tanker. These movements 
constitute approximately 50% of our procurement. 
Technical. Under our Technical Division are centered the responsibilities for 
cataloging, standardization, procurement. inspection and quality control, and 
technical support to the overseas commanis. I feel that we have made enviable pro- 
gress in standardization with an item reduction of approximately 40% since 1957. 


ace 3 


E 1490 
(5) Chort_on Tanker Car-"es 


This Chart derizts vne magnitude of the manafement ot tanker orerations. 
The octopus indicates the flew of tankers. I wish to emphasize that ve move 
product from the Caribbean and Gulf to the East Coast of the Unitea States, and 
from the Gulf to the West Ccast, in addition to movement to the overseas areas. 
(6) Chart _on Procurement 

It is interesting to note, as depicted by this Chart, that because of the 
economic situation in cil - and we like to suy as a result of better efficiency 
in procurement - we are buying more froduct fer less moncy. The averare volume 
over the past three Fiscal Years of products procured has been 288 million barrels 
per year. 
(7) Chart on Distribution of the Procurement Dollar 

In spending our srocurement dollar, where dces the money go? This Chart 
indicates a break-cut based on volume and cost per gallon, the amount that we 
are currently expending of the defense dollar for procurement by major product. 
(8) Chart _on Trenés of Fuels 

We have discussed rrocurement from the dollar point of view, and this 
indicates rercentase-wise the amount of voliune by product of the average © 
million barrels annually’. 
(9) Chart_on JPO Organization 

As mentioned earlier, our score of operations, unlike other Commodity Centers, 
carries us beyond the tidewaters of the United States. In carrying out these re- 
sponsibilities, unique to the ccrmodity of petroleum, we have petroleum organiza- 
- tions overseas to assist us. These organizations are called Joint Petroleum Offices, 
and were established by the Joint Chiefs of Staff because of the vital importance 
of insuring POL logistical suppert to the Unified Commanders. The cfficers on 
the Staff of each Unified Ccmmander provide logistical support planning, and direc® 
operations pertaining to petroleum for support of the theater mission. The Offices 
are jointly staffed by members of the four Military Services. They act as the 
ordering Agency in placing demands on DPSC for petroleum products developed by 
the Component Commanders and consolidated by the Unified Commander to meet the 
operating and war reserves required for support of Military Forces in the overseas 
areas. 


In summary, the petroleum suvply chain from initial determination of require- 
ments to final delivery into shirs, aircraft, tanks and trucks around the glcbe 
contains many organizational linxs. The strength of this petroleum supply chain 
has been crises tested. Its toughness and flexibility are attributable to the 
United efforts of the men and women in the Government organizations and the 
petroleum industry. 
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PROCUREME? ' OF PRODUCTS. 


by 
Captain 0. Ws Steffort, Sc, Ut E 14992 


! 


Our basic tool for supplying petroleum product to the Armed Forees is what 
we call an open-end contract. Simply stated an open-end contract is 4 document 
which permits the using activities within the Services to order directly from the 
contractors what they need when they need it. The Militery Services give DPsc 
the estimated quantities and using locations and these in turn form tne basis for 
awerding the open-end contracts. 


For purposes of discussion, our procurement effort is divided into two 
rts: Domestic and Overseas. First, we will discuss domestic procurement. 


Insofar as practicable, we take advantage of the vast commercial distribution 
system for petroleum product that exists in the United States. One of the documents 
we use for this purpose is called a post-camp-and-station eontract. This contract 
permits the using activity, large or small, to order its moto: gasoline, diesel 
oil, kerosene, and heating oil trom a local source of supply 45 the need arises. 

A similar arrangement is in effect for supplying lubricating oils and greases. 


We are obliged to use 4 different system of supply for our’ ships and planes. 
Althcugh some features of the post-camp-and-station arrangement are retained, 
the supplying of ships and plenes is largely accomplished throush centralized 
ordering within the Services for delivery to government-owned or government - 
controlled terminals. 


Navy Special, as many of you know, is the fuel oil for our ships. It is a 
specification product made especially for us. At the seaports wher we have no 
facilities for refueling ships, we contract for Navy Special delivered into our 
vessels. However, the bulk of Navy Special is bought for government-owned 
coastal terminals. We have an annual import quota of about one and one-quarter 
million barrels of black product and we apply Navy Special against this quota. 


Turning now to aviation requirements we have three principal aviation fuels: 
gp-4 jet fuel used almost exclusively by the Air Force; JP-5 used by the Navy, 
and 115/145 aviation gasoline used by all the Services. To give you some conception | 
of the procurement and distribution pattern I have selected JP-4 for comment. 
Any one of the three fuels would serve but Jp-l has more of an appeal because of 
the volume and because of the industry-wide intevest in this product. 


We buy JP-4 for domestic use twice a year by means of advertised procurement. 
The volume is tremendous by any standards: the last two procurcments have cuch 
been for about 55 million barrels of product. In these days of millions and 
billions we tend to lose our perspective. In terms of tank cars, our semi-annual 
procurement of 55 million barrels of JP-4 would form a train reaching from Washing*c 
D.C. to Chicago. j 


The requirements pattern for JP-4 calls for delivery to ocean terminals, 


barge terminals, pipeline terminals and for other large volume locations as well 
as to the smaller installations. The Services submit requisitions in June and 


+ 
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December of cach year and OFS7 makes contracts fer six months periods, April through 
September and October through Merch We have an annual import quota of clean 
product of about 12 million barrels and we apply JP-4 against this quota. 


Now let us look at our oversees procurement. S40 other presentations you 
have been told that our anual volume of procurement is in excess of one billion 
dollars. About three hundred million of this is for overseas precurement. Over- 
seas procurement is defined as precurement from an overseas source of supply; 
however, it should be emphasized that the majority of these procurements are from 
American firms doing business abroad. 


The source of supply for our forces overseas are the Caribbean, the Near 
Bast, local sources within the foreign eountries themselves and in the case of 
aviation gasoline the United States 


Let us consider the various 9reas cf the world requiring petroleum support. 
Pirst, the European Area comprisin’ the United Kingdom, France, Germany and Spain. 
In Great Britain there is a Eritisn-owned pipeline extendinc throumneus the country 
where most of our bases are located and product is delivered through this line. 
Contract coverage has been arranged for those bases that cannot be served by the 
pipeline. 


Our forces in France and Germany are supplied by a U.S. operated pipeline 
extending from Donges, near Saint Nazaire on the Atlantic Coast of France, to 
Germany. As in Great Britain, those lecations that cannot be supported by the 
pipeline are serviced by other means. 


The United States Forces in Spain also receive their product by U.S. operated 
pipeline. The terminal for this line is at Rota near Cadiz on the Atlantic Coast 
of Spain. ‘ 


In the Mediterranean Ares we have forces in the interior of Italy, Greece 
and Turkey and the SIXTH fleet is based at Naples. The bases are supplied by 
local delivery within those countries and to a limited extent from refineries 
in the Near East. A long-term contrect for Navy Special and JP-5 with an 
American refiner in Italy meets the needs of the U.S. SIXTH Fleet in the Mediterranean. 


Turning now to the Far Pacific, our forces in that zrea of the world are 
supplied from refineries in the Nesr East The requirements for our Army in 
Korea for the SEVENTH F.ieet in Formosa Straits and for the U.S. Air Force in 
the Far Pacific are satisfied largely through deliveries of product to storage 
locations in Japan, the Philippines, Okinawa, Guam, etc. 


We have covered most of the areas of the world except our military installa- 
tions North of the J.S. border. Those located in the interior of Canada are servic- 
ed principally by Canadian firms on 4 post -camp-and-station basis. Requirements 

- for Labrador, Newfoundland, Greenland and Iceland come almost entirely from the 
Caribbean. 


There are two additional types of contract coverage quite essential to our 
needs that I have not mentioned. One of these is the into-plane contract. This 
is merely another name for refueling service at commercial airports throughous 
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the world for U.S. government planes, either civilian or military. These contracts 
will be found in far away places such as Addis Ababa in Ethopia or Christchuren 

in New Zealand. We alsu have what we call world-wide bunkering contracts. These 
are the surface ship countcrparts of the into-plane contracts. Everywhere that 
U.S. Navy ships or MSTS shirs are likely to go we have anticipated their fuel 
‘requirements with a contract which enables them to be refueled and serviced. 


and 


This in brief is how DPSC furnishes petroleum support to the U.S. Armed 
Forces. 


PROCUREY TOF SERVICES 
by 


Colonel S. 0. Benner, USAF 


I. INTRODUCTION 


In addition to buying petroleum products described by Cart. Stafford, the 
Defense Petroleum Supply Center buys services connected with vetrolewun. We procure 
these services on behalf of the Army, Navy, and Air Foree, und we let contracts 
throughout the world. We presently are administering some Lh contracts: (flash 
slide 1) the chart shows the concentration of the 118 contracts we have in the 
States. I'll show you the overseas locations later. 


Our buying programs cover several different types of services. They include 
the oreration of government -owned terminals; comnercial storage services; drum 
and container filling; laboratory testing; re-refining; aircraft refueling; and 
miscellaneous services, such as the blending of anti-icing additive into government- 
owned jet fuel. 


Many of you presently have service contracts with th 
the Military with excellent services. Many of you are pot 
some of our rrograms there isn‘t much competition. 
services involved in each program in hope of developing more 


II. GOVERUMENT-OWNED TERMINALS 


(Flash slide 2) one of our programs is for the operation of bulk storage 
terminals owned by the Air Force. The contracts under this program are usually 
for 12 months, but with the starting dates staggered throughout the year. The 
contracts are let by formal advertising and are reserved for small business. We 
presently contract for the operation of 10 of these terminals, as shown on the 
chart. The terminals range in size from 109,090 barrels at Tacoma, Washington, 
to 1,200,000 barrels at Tiverton, Rhode Island. 


In operating these terminals, the contractor performs all the services incident 
to receiving, storing, and shipping government-owned fuel, pius everyday house- : 
keeping and maintenance of the facility itself. Except for the small tools re- 
quired in maintenance, little fixed investment is necessary. Basicaliy, the 
contractor provides the personnel necessary for all terminal operations. This 
might include only a terminal superintendent, several operators, and a guard. 


For the operation of all 10 terminals, the government pays some $600 , 000 
a year. At present, we have 47 companies on our mailing list for this program; 
but many are not active bidders. All of the contracts are presently divided 
among only & companies. 


III. COMMERCIAL TERMINALS 


A second buying program in the service contracts division is for storage 
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Services in commerctally-omed bulk t#m als. (rlash slide 3) This chart 

shows the location of’ the eleven comme:c.ol terminals contracted for on behalf 

of the Navy. (flash chart 4! the deus ¢. this chart represent the 24 single year 
storage contracts for the Air Force; on 4 .ater chart six terminals for the Army 
will be shown. 


Under many of these commercial sterage contracts, the govermment uses only 
one or two storage tanks, while undcr others we occupy the whole terminal. The 
government is quite flexible as te the specifications of tanks Provided under 
commercial storage ccntracts. 


In furnishing storage services, the contractor provides the required storage, 
and also handles the govermment.-owned product as it enters and leaves she terminal. 
Terminal personnel are required to operate the storage being used by whe government 
in much the same manner as the operations required in the rovernment-owned terminals 
I mentioned carlier. 


i, lorge or srall, may 
Participats. Prices vary considerably, depending on the sise and location of the 
terminal, the complexity of its operation, ancillary operations, and the competition 
available in the area. 


Though these contracts are initially let for just a le month period, most 
contain unilateral government cptions to renew the services for several succeeding 
one year periods. The procurement regulations prohibit contracts of this type for 
more than one year’s duration. 


Competition in this program is restricted geographically, since the Military 
service requiring the storage specified the area in which the terminal must be 
located. Often there is good competition; often not. At one location I visited 
recently nearly a dozen different companies had existing storage available. In 
many areas, however, we have had to look hard for suppliers. 


There are presently 28 companies providing single year commercial storage 
services for the government. Though there are over 100 firms on cur mailing lists 
for all locations, in most areas the likely suppliers are very few. 


Most of our single year commercial storage contracts are for the use of 
existing storage. Occasionally, however, we have a requirement in an area where 
there is not sufficient existing storage. Then, in ovder for the contractor to 
perform the services necessary in providing storage for the government, he must 
first build the tanks. Although the contract calls for storage services only, 
we recognize in the negotiations the contractor's costs of construction. Of our 
4l single year commercial storage contracts, 6 have some element of construction 
costs included in their service charges. 


IV. MULTI-YEAR COMMERCIAL STORAGE 


We have eight multi-year commercial storage contracts. These are the result 
of requirements for storage in areas where there was.no existing storage and where 
no commercial requirements for petroleum storage were foreseen. Because of the 
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poor prospects for future commercial business, industry was reluctant to build 
terminals with only a one year guarantee of sovernment use. On the other hand, 
the government did not desire to bear the entire construction cost in one year. 
Consequently, we secured legislation permitting firm contracts up to % years, 
provided the storage facility to be constructed met certain criteria on dispersal 
and hardening. 


As shown on the chart, marked by diamonds, mainly across the Canadian berder, 
there are 8 of these contracts presently in operation. The 3 terminals range in 
size from 90,000 barrels to 1,000,000 barrels. At present we know of no new require- 
ments for services of this type. 


V. DRUIATIG 


(Flash slide 5) The dots on this chart show the commercial storage sites 
for the Army. As indicated by the "D's", at some uf these cites, there is also 
provided drumming and can filling services. We have 10 drumming contracts: 8 
for the Army and 2 for the Air Force. The contracts are for one-year, usually, 
with government options to renew for several succeeding years. 


In drumming, the services performed by the contractor include receiving 
and inspecting empty drums or cans, storing empty druns, filling drums with 
_ government product, storing the filled drwas, and loading them abcard government - 
furnished transportation. The contracts usually provide for the government to 
pay for each of these services separately. 
For instance, for each drum handled we might pay to receive it, so much a 
month to store it, and so much to fill it and loud it for shipment. 


Eight companies presently are providing these services for the rmovernment.. 
Although more than 70 firms have ind‘cated an interest in this program and are 
on our mailing lists, geographic factors sometimes result in little competition 
in some areas. In general, drunming is desired in coastal locations. 


VI. LABORATORY TESTING 


(Flash slide 6) We also procure laboratory testing services at commercially- 
owned labs for the Air Force. As indicated by the chart, we presently have contracts | 
in the U.S. at 20 lavs. These contracts are very small monetarily. They are let 
once a year by formal advertising. 


Under these contracts, the labs perform all sorts of tests and sample analyses 
on government petroleum products. Some contracts provide tor as many as 40 differ- 
ent tests. The contractor is paid for each test performed. 


16 different firms presently have lab service contracts with the center. 
These firms vary in size from small single propriet:: ships to the major oil 
companies. Our invitations for bids are mailed to 87 vompanies. Even with this 
number of interested firms, we have trouble every year getting adequate responses 
to the testing IFB. This year we were unable to get lab services at 5 locations. 


RE-REF OIG 


A very small program is for the ce-refining of government-omed u 
engine oil This is primarily an Air Force program. The contracts are 
formal aivertisinz and ore re-adivertisel yearly. Under these tontrects, % 
contracter re-refines used aircrett engine oil to proiuce gerade 110) lube oil. 

The services reauired of the contractor all take place at his refinery. There he 
receives used oil from government transportetion. stores it in buls storage tanns, 
and later re-refines it for distribution pack into government petroleum stocks. 
We presently have only 3 contracts for these services ac shown cn the charv by 
the dots of the 25 known suppiiers of this service, only 5 are active bidders. 
We would especially like to interest other companies since the Air Force's re- 
refining requirements, lixe the lab ones, are never completely met. 


e 


VIL. ALRCRAST RESTELING 


era 
refueling for the Navy As shown on the chart, there ar laval air stations 
across the ccuntry which have private industry refueling i iveraft.. These 
contracts are cererally for a le month period, although we stagscr awards 
througnout the year. These contrects are totally reserved for small business. 
They are let by formal advertising. 


(flash sirde 7\ Still another of the services “e con 
ae 
2 


The contrects call for the contractor, using ivs own tank trucks and 
personnel, to fill its trucks at the station fuel depot, transport ‘he 
government fuel alongside tne aircrart in the refueling arcas, and, as recuired, 
to aefuel aircraft, all as directed by the station commanding officer. This 
is a ch hour a day, 7 day a week operation. Tne contractor is raid basically by 

-the month for these services. Presently, there are about 16 companies actively 
bidding for contracts in the program. All 25 contracts are held by 10 companies. 
In some locations there is still little competition. 


VIIZ. OVERS=E*S 

(Flash slide 8} We also have 22 contracts for services to be performed over- 
seas, as sncwn cn tne chart. The services provided by these contracts are mostly 
of tne same zyres as those performed in the States; that is: commercial storage, 
drumming, and laboratory testing. The contracts are let through negotiation. 

Some of the overseas ccntracts are unusual. For example, we presently have 
several contracts calling for the injection of anti-icing additive into existing 
stocks of Air Force jet fuel. 

Under these contracts, the contractor provides the additive, men, and 
machinery necessary to inject a specified amount of additive into the fuel. 


CONCLUSIOI - 


-I should point out that our goal is to provide the armed forces with good 
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petroleum services at low cost. We've found that the best method of doing this 

is through competition. We welcome proposals rom companies havin a capability to 
perform any of the services I've described. The Army, Navy, and Air Force develop 
their own requirements. We will be glad to sound them out on any proposal from 
any company. We welcome letters of inquiry or visits to our offices on any matter 
concerning these programs. Many firms which began doing business with us in only 
one program are now participating in 3 or 4. 


So, if your company is doing business with us now, make sure you're receiv- 
ing solicitations for all our programs you are interested in. If you're not 
doing business with us or drop in for more information on our programs and to 
get on our bidder's mailing list. 
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C. F. Pollock 


I will briefly discuss two subjects. the first being the Comptroller 
General's decision of last November concerninz the small business set-aside 
program in jet fuel procurement. the second beins the Long range impact of 
government's contract terms upon industry standards. 


I had hoped to be able to 3lso comment cn the nondiscrimination clause 
of our contracts and on the results of the compliance revorts which your firms 
have submitted to the president's committee on equal employment opportunity. 
However, I must advise that I have been unable to develop sufficient informa- 


tion to discuss the matter today. 


SMALL SUSINESS 


Last November l7th, in response to a formal protest, the Comptroller 
General rendered an opinion as to the legality of certain aspects of our small 
business set-aside procedures for jet fuel procurement. 


The Comptrcller General considered three tasic questions: First, whether 
partial set-asides were iesally authorized by Concress. Second, whether the set- 
aside awards made by the D-fense Petroleum Supply Center in the particular 
instance involved in the protest, resulted in higher vcrices than were otherwise 
available on the formally advertised portion of the procurement: and, if so, 
the propriety of such awards; and third, whether the "floating set-aside" principal 
was legally authorized. 


The Comptroller General answered the three questions as follows: 


On the first question, which was whether or not partial set-asides were 
legal, the Comptroller General said that the "Congress, by enacting section 
15 of the small business act, has authorized the negotiation of partial set-asides 
for small business subsequent to the unrestricted formally advertised portion of 
a procurement." Hence, he confirmed his previous decisions and held that partial 
set-asides were legally authorized by the congress. 


To the second question, the Comptroller Gene1al devoted 8 pages of his opinion. 
It is difficult to concisely brief that much material and. not run afoul of possible 
different interpretations which some of you may have already made. So, please 


forgive me for slight differences which may be occasioned only by my efforts to be 
brief. 


The second question was whether the specific set-asides in issue were awarded 
at prices higher than otherwise available, ani, if su, the propriety of such awards. 


Basically the Comptroller General held that the formula being used by DFSC 
in determining set-aside award prices was in accordance with past Comptroller 
General decisions and in conformity with authority granted to DPSC by the department 
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of tefense. ie said, "we do not opject -5 the formula...so Long as the total cost... 

woulda net exceed what it would have been sneent a set-aside." HKowever, although 

he did not ovject to the formuls used, in this case he founi that the specific 

aweris were not computed in stricy accordance with the formula and tiat “the 

price at which awards were made... is in excess of the price agreed to be paid,” 

...0n tne nonset-aside portion, ond, in nis opinion ‘a downward adjustment in 

price with'.. the two concerns awariei tne set-aside “would be appropriate.” 

tn otner words, he dia not question the formule ror determining set-aside prices 

but he did question the propriety or toe prices in thst. particular inzvance & 
beceuse he felt that the formula head technically net been properly applied. 


It ig unlikely thst the same factual sitvetion will acain occur under the 
new set-aside procedures now being used by the defense petroleun supply center. , 


The third question you will recall. was whether the "floating set-aside" 
principle was legally autherized. Ga vnet tuird auestion, the Comptroller 
4 General caid thst tne “Floating set-aside violetea the rules of formal acvertise- 
ment in cnet iv aid not defins, with sufficient certainty, the quanvivies available 


under eacn item for formsl competitive ciddirs. Further, the Comptroller felt 


cr, 


that RPsc had used the “floating set-aside’ lone encuch to nave acquired needed 


Aes 


information on where and how large to make specific set-asides on an item by item basis. 


As & result, the DFSC now uses an entirely different structure in aesignat- 
ing set-asides. We now designete 4 cervein quentity er various tiems as set- 
asia2 for small tusiness. Hence on sech item, the nonrestricted porsion and the 
set-asiae, or restricted, protion are fixed at the time the solicitation is for- ! 
wardjei to industry. 


You will recail that our jet fuel solicitation esch six months had been 
running in the neighvorhocd of LO to G& million barreis and that approximately 
hk to 5 million barrels was sét-aside. Actual ewards to small business uncer 
the set-aside hai been approxineteiy L to 5 million barrels. And the total of 
the nonrestricted and set-asize awerds to small business was approximately 9 
to 10 million berrels. 


It is difficult to compere results under the new set-aside procedures with 
results under the old floating set-aside because our procurement requirements 
for jet fuel have increesed and are now approximately 50 to 55 million barrels 
each six month. Under the new proveuures we have found it necessary to increase 
the total quantity set-aside for small business from approximately 6 million to 
ll million barrels. Of the 11 miilion barrel set-aside, small business has 
accepted set-aside awards of approximately 8 million. This is a considerable 
increase over the & to 5 million awarded under the former floating set-aside. 
However, this increase reflects only a change in the pattern of awards and not an 
actual increase in overall awards to small business because the total of all jet 
fuel awards to small business remains st 9 to 10 million barrels. The pattern 
has changed in that the amount awarded on the nonset-aside portion has decreased 
and the amount awarded on the set-aside portion has increased a like amount with 
the result that the total awards of jet fuei to small business have remained 
essentialiy the same. 


Notwithstanding that it has been necessary to increase the quantity set 


a 
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aside to retain the samme proportion of swards to small business, and, nctwith- 
standing that the new procedure has placed an additional administrative work- 
load on DPSC, ail present indications are that the general purpose and intent 
of the exmall business act are being as well carried cut under the new procedure 
as was originally successfully developed under the floating set-aside procedure. 


IMPACT ON CONTRACT TENS 


The second item I wovld like te discuss is the impact of the terms of our 
contracts upon industry. 


You ere familiar with the impact which government specifications have on the 
type and quality of commercial product and on industry standards in general. 
Government srecifications in time tena to become industry standards. For the mest 
part, shis has been good for the industry when considered collectively. Hcwever, 
with the passage of time, individual companies witnin the industry have found it 
adviseble to specificaily interest themselves in the continuing development or 
goverzment specifications. 


Tne point I wish to make is that what is true of government specifications 
is, or should, also be true of government's contract terms. We must, of course, 
recozrize that many of our contract terms are not within your and ny province 
to exmeni. Those clauses which are required by statute and executive order are 
essetcially sacrosanct and must be included in our contracts whether or not we 
like shem or need them. There are, however, a number of clauses which are within 
our authority to amend: such as those concerning delivery, inspection, acceptance 
and invoicing. 


- About five years ago, we undertook a careful study of our supply contract 
general provisions. The revised provisions were incorpcrated into a new form 
desizzated, MPSA form 77. Our plan has been to revise this form each year. 

To date, we have been successful in doing so. 


From what I hear, the industry is accepting, as its stardards, some of the 
terms expressed in our government contracts. I think this trend will continue 
because cur contracts touch nearly everyone in the industry and, hence, become 
commen ground concepts within industry. Easically, this is good. “owever, 
althcush these concepts can be adjusted fairly easily in their early stages: time 
will maxe them ever more difficult to amend. 


I an suggesting that you and your industry have a long term stake in our 
contract terms. I'm sure each of you know of marketing practices to which your 
company is now committed that you would gladly scrap. I've even heard some 
of you say you would like to hang first, and then try, the fellow who came up 
with the idea of credit cards. 


Yet, the same thingcan be happening with respect to the concepts embodied 
in our contract general provisions. Tanker deliveries provide a case in point. 
Our contracts provide that, on delivery F.0.B. a tanker, the title will pass at 
the ship's permanent hose connection but thst measurement for quantity will be . 
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at the suppliers’ shore tanks ami that inspection may be at still another point. 
In other words, "delivery" involves three different locations and three different 
points in time. What happens if there is a pipeline break between the shore tank 
and the ship's permanent hose connection? Could we, as a practical matter, de- 
signate one point for acceptance, measurement and passage of title? If we can, 
should we? 


These questions and many, many others are involved in our contract general 
provisions. The answers we adopt have a long range impact on the industry. How 
can you and we’ get at the problem? : 


My suggestion is that you or members of your companies carefully and period- 
ically review our contract terms and, from time to time, forward to us your comments 
and recommendations. I cannot guarantee that we will adopt any of your recommenda- 
tions. It is even probable that industry comments, on any given concept, will 
vary from all black to all white. Naturally, we intend to adopt only that which 
is in the best interests of the government. However, there is a large area or 
common interest, and, the ideas you express on one subject may plant the sced 
of solution to that problem or to a problem on another subject. Without an 
expression of industry opinion we navigate to some extent in the dark. 


In any event, I want you to understand that the Defense Petroleum Supply 
“Center encourages industry comments on our contract provisions and that all 
comments will be carefully considered. One note of caution: the time to comment 
is before or after you submit a bid. We frown on comments submitted with your 
bids, and, as many of you may have regretfully learned, we are required to reject 
such bids as nonresponsive. 


. 
Li 
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ENGINEERING PLANNING 


* 


Engineering planning has been directed toward a practical compromise 
between a standard refinery and refinery designed to produce a maximum of 
petrochemical products for which there is little or no present market. The 
compromise results in a core plant to produce petrochemical feed stocks 

at the maximum rate they can be marketed. Further, however, is the key 
that this plant must be designed so that additional petrochemicals can be 
withdrawn in the future and that the company is committed to providing 


these additional petrochemicals or feed stocks. 


Two studies and an addendum to the second study have been made by the 
Universal Oil Products Company for the proposed core plant. The plant 
covered by the second study with addendum produces approximately 18% 
of the dollar sales volume in petrochemicals. By adding a sulfur recovery 
unit and a tetraethyl lead antiknock additive plant, the petrochemical 


sales will increase to approximately 20%. 


The study covers a 60,000 bbl/day refinery designed to produce a maximum 
practical quantity of petrochemical raw materials and intermediates. It 
includes capital and operating cost estimates, manpower requirements, 


process description, yields, estimated net operating income, and a site 
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The details of the U.O.P. studies are included in Appendix B. P 


The general area of the site is shown in red on the map opposite. Further 


details of their site are shown on pages 45-47 of Appendix C. 
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ECONOMIC DATA AND FINANCING PLAN 


The financial advisors to the PULRTO RICO OIL AND PETROCHEMICAL CO. 


rave developed the following plan for financing the core plant. 


This plan is an extension of the cost estimates from the study carried out 
by the UNIVERSAL OIL PRODUCTS CO., and includes additional financing 
for operating capital, including overhead and sales expenses, and con- 
tingencies to cover start-up expenses and unforseen delays in reaching a 
profitable rate of production. This contingency fund 1s approximately 20% 
more than the estimated costs shown in the UNIVERSAL OIL PRODUCTS 
study attached hereto, entitled PROCESSING AND ECONOMIC DATA FOR A 


PROPOSED PUERTO RICO REFINERY+SECTION 3+SUMMARY. 


As shown in TABLE I, the total capital investment is estimated at 
$68,485,590 of which 80% is to be provided through Sinking Fund Deben- 
tures and 20% is to be provided through equity capital. In addition, the 
plant site is to be provided by the Commonwealth, and leased to the 


company. The area development is to be carried out by the Commonwealth. 


To the estimated sum of $68,485,590, the company has added a sum of 


approximately 15% for operating capital, and unforseen expenses, bringing 


the total to $79,000,000. : 


~ 
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The calculation in TABLE I of Net Operating Cost and Income is a 
proforma presentation, and flexibility exists under the tax laws of the 
Commonwealth tc permit full depreciation before any taxes are due. 
Other more favorable handling of debt burden coild be anticipated as th 
situation requires. However, the plan as shown is feasible, and should 


suffice. 


The UNIVERSAL OIL PRODUCTS financial study is fully adequate in the 


opinion of the financial advisors to the company. 


Stability is added to this plan by virtue of the marketing contract between 
the company and PHILLIPS PETROLEUM COMPANY, which assures the sales 


of the available product from the core plant. 


This financial plan will be implemented through an S.E.C. Prospectus as 
soon as an oil import permit is issued to the company. The body of this 
Report, together with the financial plan, is substantially the material 


which will constitute the S.E.C. Prospectus. 


Following is the report by the UNIVERSAL OIL PRODUCTS CO. 
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LONG TERM DEBT AND CAPITAL STOCK E 1511 
PUERTO RICO OIL AND PETROCHEMICAL 


COMPANY 


LONG TERM DEBT: 


6% Sinking Fund Debentures* wes oo, 000,068 
due December 31, 1977 


6% Sinking Fund Debentures* «vs 9234, 000,000 
due December 31, 1982 


*With Warrents Attached 


COMMON STOCK: 
Public Offering @ $1.00* vex ‘Std ,000,000 
$79,000,000 
*Authorized and Issued: 15,000,000 shares of which 11,000,000 
constitutes the Public Offering, first in Puerto Rico, for 
60 days, and then open to outside areas. The balance of 
4,000,000 shares to management. 
In setting forth this plan for financing, the continuation of current market 
conditions is assumed. In addition, a contingency fund of 20% has been 


provided for the unforseen. 
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The Commonwealth will provide the plant site and all area facilities which 
will be used jointly with others. The company will provide those facilities 


which it will use exclusively, including the off-shore tanker berths. The 


Commonwealth will lease the plant site to the company. 
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DECEMBER 1961 


This publication is issued by the Economic Develcpment Administration, 
Commonwealth of Puerto Rico, San Juan, Puerto Rico. Copies may be 
obtained free wmon request. 
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INTRODUCTIO. 
Earindhtinc ahaa 


There are now over 80 chemical firms operating in Puerto Rico with 9 plan- 
ning to start operations soon. This industry, which employs over 2,000 workers, 
is beginning to play an increasingly important role in the Island's industrial 
development. New chemical firms from the States, among them, Union Carbide, 
Parke-Davis, W. R. Grace, Baxter Laboratories, Colgate-Palmolive, Johnson & 
Jobnson, have recently been attracted to the Island to set up their own operations; 
others, such as Morton Chemical, W. P. Fuller & Co., and Reichhold Chemicels, 
bave formed joint ventures with lo 2l businessmen. 

Some of the chemical products produced in Puerto Rico now are glycols, 
sulfuric acid, pbarmaceuticals, paints, @ental créom, etc. Products to be 
produced shortly include polyethylene, chlorine, caustic soda, and phthalic 
anhydride. 

Last year Puerto Rico exported $19.5 million of chemical products to the 
United States and foreign countries. During fiscal year 1961, shipments to the 
mainland alone amounted to a record of $26 million. 

Although the Island is importing record amounts of chemicals ($67.5 million — 
last year), the rate of increase of exports during the last five years has been 


3 times faster. 


The future growth of the Industry looks quite promising. Not only are 


‘giant chemical firms being attracted to the Island, but in mary cases after a 
i short while they expand or start new operations. 
Their success is the Island's best advertisement for it attests to the 
soundness of the profit opportunities the Commonwealth offers chemical manu- 


a 5 facturers. 
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The following survey is designed to acqusint the reader with Puerto Rico's 
Chemical Industry, its potential development and the advantages the Commonwealth 


offers prospective manufacturers who select Pucrto Rico as a plant location site. 
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TH CHEMICAL AIM ALLIED PRODUCTS INLUSTRY In] PUTRTO RICO 
a he ER ODUCTS LELUSTIY Ll PUERTO RICO 
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In 1950 there were 49 establishments in the chemical and allied products 
industry in Puerto Rico. These firms were small and locally owned, making phar- 
maceuticals, toilet preparations, solar salt and agricultural chemicals, prima- 
rily for the local market. . 

During the last decade, under the auspices of the Economic Development 
Administration, the industry has not only experienced tremendous growth but has 
developed to a point where it is playing an increasingly immortant role in the 
Island's industrial and agricultural development. The following table indicates 


some of the changes that have occurred in the industry during the last 10 years: 
& 


Chemical Industry in Puerto Rico 
1950 and 1960 


1950 1960 nere2 
Number of establishments kg 73 4g 
Employees 1,268 1,921 52 
Average hourly earnings ~ 52d $1.19 129 
Total Exports (millions) © Aw $19.5 1047 
Total Imports (millions) $24.0 $67.5 ‘ 181 


The Industry Today 
The 1960 Census of Manufacturers, conducted by the Commonwealth Depart- 


ment of Labor, reported 73 establishments producing chemicals and allied pro- 
ducts. During 1960, 6 new plants started operations, 4 have started operations 
so far this year, and 9 are pending establishment. Table I shows the compositica 
of the industry by sectors with the employment and earnings in the 73 firms con- 


prising the industry in October 1960. 


Establishnento, Employment, Hours, and Earnings in the 
“Chemical and Allied Products {ndustry in Pucrto Rico 


October 1960 


Averanes 
Mmber of Total Production end Related Workers \ 
Establishments Enployment Euployr.ent Ve y_licurs Hourly Farnings 
ALL Manufacturing Industries 1,958 81,740 69,624 36.6 $ Oh 
Chemicals and Allied Products B ¥921: 1,297 34.8 1.14h 
Industrial organic and inorga- 
nic chemicals; plastic and 
synthetic materials 9 nh . 45 41.3 1.534 : 
- iy) 
Drugs 2h 477 311 37.7 1.007 ; 
Soap, detergents, and cleaning 
preperations, perfumes, cos- 
metics, and other toilet rre- 
parations, paints, varnishes, : 
lacquers, enam2ls and allied 
products 17 220 124 36.9 618 
Agriculture] Chemicals 11 37h ooh 23.1 1.133 
Miscelleneous Chemicals Pro- 
ducts 12 135 123 30.0 673 
‘, 
Source: Commonvealth of Puerto Rico, Department of Labor, Bureau of Labor Statistics ; 
Census of Manufacturing Industrics in Puerto Rico - October 1950 “a Ss vad 
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Sice and Location of Bstablishwcnts E 1 5 2 1 


About 48% of the chemical plants cstablished in Puerto Rico employ fewer 


than 10 exployees; 374 employ from 10-49 and 15:5 employ 50 or more workers as 


+0 


seen below: 


Number of 
Toployees Establishbucnts 
Fewer than LO 35 
10-49 at 
50 or more ae 
. Total 73 


Source: Census of Manufacturing Indus Ss 
Puerto Rico Bureau of Labor Statistic: 


1 ola! 
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Puerto Rico, October 1960 


Fifty-cight per cent of the firms in this industry are concentrated in the 
San Juan metropolitan area; 4 per cent are located in the Ponce area, wito the 
remaining plants scattered throughout the Island. Both the San Juan and Ponce 
areas have a petroleum refinery with the latter developing a substantia. netro- 


chemical complex. The attached map shows the geographic distribution of 


chemical plants in Puerto Rico. 


Products 


Puerto Rico's chemical firms now produce such diverse products as glycols, 
sulfuric acid, drugs, pharmaceuticais, paints, herbicides, dental cream, etc., 
both for the local and world market. The attacued list of firms in the chemical 
and allied products industry in Puerto Rico, describing products preduced and 


mainland affiliate, provides the reader with a general picture of the industry's 


scope. 
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New rirns 

In contrast with 1950, today nearly a third of the firms in the industry 
are affiliated with mainland firms. Among them are such chemical giants as 
Union Carbide, Parke-Davis, Baxter Laboratories, W. R. Grace, Sterling Drugs, 
Morton Chemicals, Johnson & Jehnson and Colgate Polmolive; some of then 


having more than one operation on the Island. 


Shirmerts 
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One immediate effect of these new additions to the industry has been en 
increase in the shipments of chemical products from the Island to tho mainland 
and foreign countries. 

Exports, which in 1950 were $1.7 million, have steadily increased and 
Curing fiscal 1960 reached a record, $19.5 million. This represents a ten- 
fold increase over 1950 shipments and an increase of 217% over the previous year 


total. 


All sectors of the industry showed substantial increa 
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over the previous year. Drugs and basic chemicals comprised 584 of the total. 
Of significance also, is the fact that Puerto Rican exports of chemical 
products to foreign countries during fiscal year 1960 were valued at $4 million, 
nearly a five-fold increase over 1959 exports. Ethylene glycol shipments 
accounted for $3 million of this total. 
Attached Tables II and III provide a more detailed presentation of the 


dramatic increase of 1960 Puerto Rican chemical exports over the previous 


year figures. 


- Table II 


Shipments from Puerto Rico to the United Stat 
Fad telat nen nia Sree 
or Chemical end Allicd Products 


Fiscol Years 1959 and 1960 


Product 1959 
Medical and pharmaceutical 
preparations $3,822,904 
Alcohols, including glycols 17,514 
Industrial chemicals, n.e.c. 1,300 
Soap and toilet preparations 164 ,034 


Chemical and related products, n.e.c. 1 513,391 


$5,519,103 


Table III 


SAUL So Ve eS ee 
From Puerto Rico to Fore 


Fiscal Years 1959 and 1960 


Product 1960 


Coal tar and other cyclic acids | 825 
Medicinal and pharmaceutical 

preparations 3 620 ,147 
Chemical specialties 101 ,109 
Industrial chemicals (exclusive of 

medical chemicals, U.S.P. and H.F.) 3,027 ,835 
Pigments, paints, varnishes and 

related materials 3 107 ,498 
Fertilizers and fertilizer materials 
Explosives 

Soap and toilet preparations 


TOTAL $3,932,791 


Source: External Trade Statistica, Fiscal Year 1960 
Puerto Rico Planning Board 
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Over 85% of Puerto Rico's external chemical trade is with the United States. 
The following table shows trade statistics between these two arcas. Note below 
that shipments to the United States have tripled in the last five years and 


have been rising at a mich faster rate than iwports: 


Chemical and Allied Products Trade 
United States and Puerto Rico 


Calendar Years 1955-1960 


P. R. Shipments Index U. S&S. Shipments Inde 
to U.S. (1955=100) to .P. R (19552100 

1960 $18,145 ,240 345 $59 ,207 , 51 145 
1959 9 ,620 483 182 ' §6,241,209 143 
1958 6,701 ,420 127 " §1,633,3C% 126 
1957 6 ,986 ,057 132 48,552,491 119 
1956 : 5 842,797 tit 45,149 ,25' 110 
1955 5,272,782 100 4o ,€63, 265 100 


Source: Report F T 800 
United States Trade with Puerto Rico 
U. S. Department of Commerce 


Local Consumption 


Increased economic activity on the Island has generated a high rate of 
local consumption of chemical products. The local market for these products 
4s estimated at over $90 million a year and increasing rapidly. During 1960, 
Puerto Rico imported from the United States and foreign countries a record 


$67.5 million of chemical products compared to 1959's imports of $59.6 million; 


an increase of some 13% (see Table IV). | 


, 


Shipments of Chemicals and Related Products From The 


4 SS 


United States and Foreirn Countrics to Puerto Rico 


Forcifn Countrics 
United States 1959 
Products 5 1959 


“Coal-tar and other cyclic chemical . 
products $ 554,473 $ 11,796 


Medicinal and pharmaceutical 
preparations 12,194 ,738 11,626 ,821 18,490 


Chemical specialties 22 ,899 , 230 27,226,312 -- 

Industrial chemicals (exclussive of : 
medicinal chemicals, U. S. P. and 2,557,309 2,729 ,666 2,581,112 3,007 ,032 
N. F. ) = 


Pigments, paints, varnishes and ; 
related materials 6,792,213 7,708,372 8,928 17,649 


Fertilizer and fertilizer materials 2,205 ,604 1,835,834 2,148,865 3,754,136 


Explosives, blasting agents, fuses 
and blasting caps 60,428 170,170 127 ,086 111,477 


Soaps and toilet preparetions 7,015 ,022_ 8,131,833 36h 29 __383,793_ 


t f c da ‘ ‘ Z 
Naa allel —— $54 ,299,213 $60,160,604 $5 ,267 126 $7,374,339 


Source; External Trade Statistics, Fiscal Year 1960 
Puerto Rico Planning Board 
Bureau of Economics and Statistics 
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It should be noted that presently the output of the chemical industry in 
Puerto Rico is primarily for internal consumption; therefore, although the 
figures given in Tables II and III on value of shipments to the United States 
and foreign countries serve as an {ndicator of growth in the chemical industry, 
they are not as representative of total output as in the case in some other 
dndustries. In 1958, 81% of local production went towards meeting local dexand, 
compared with 77% in 1954, as seen in the following table: 

Value of Shipments and Markets for 


Chemicel and Allied Products 
(In hiillions) 


Percent ; Percent 


1954 of Market’ 1958 of Market 
Value of Shipment $25.9 100.0 $29.9 100.0 ¢ 
Market for Shipment 
Puerto Rico 20.0 TT.2 24.3 61.2 
United States Sat 22.0 pee 3 29 as 
Foreign Ccuntries .2 8 «5 1.5 


Source: Census of Manufactures, 1958 
U. S. Department of Commerce 
That a great part of increased production 1s consumed locally is of great 
significance to Puerto Rico for it indicates: | 
-- a maturing economy. Increased chemical consumption and production 
are recognized indices of 4 developing industrial economy. 
_ we the need for importing certain products will diminish. A classic 


example is offered by the effect the establishment of the Island's oil 


refineries had on many imports. 
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Attached is a list of chemicals produced in Puerto Rico, umy of which can 
serve as raw materials for other industries. Of particular interest are several 
projects which will be established shortly on tue Island. They are: Union 
Carbide's $30 million polyethylene plant, @ $2 million chlorine and caustic 
soda plant sponsored by local interest and the Morton Chemical Company, & 
$5 million expansion by Commonwealth Oil Refinery for the producvion of petro- 
naphthalene and benzene, and 4 $4 mijlion phthalic anhydride plant proposed by 
Stepan Chemical Company. 

When the above plants go on stream they will provide th: basis for the 
manufacture of countless items not presently produced on the Island. For | 
example, phthalic anhydride elone is 4 key chemical tn the preduction of 
flexible plastic films, polyester resins, alkyd paints, surface coatings and 
dyestuffs. 

By-products from Union Carbide's cracking nephtha operation that will 
ultimately produce polyethylene will include other unsaturated light bydro- 
carbons, such as propylene, butylene and vutadicne, ac well as heavier 
unsaturated aliphatics and aromatics. These by-producta osrer opportunity for 
further upgrading to commercial petrochemicals. 
Petrochemical Development 

Another area of promising significance to the chemical industry and the 
Puerto Rican econouy in general is the use of crude oil as a raw materiel. In 
many cases, because of its proximity to oil rich Venezuela ~- 550 miles away -, 
and suvsequent attractive transportation costs, it is also econcmically 
feasible to import nebptha and other petroleum derivatives. The fact that 


Puerto Rico already has two petroleum refineries lays the basis for an expanding 


petrochemical. industry . 
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There ore several reasons why great importance is attached to the need for 
an sceeaptie petrochemical industry. 

1. A local petrochemical industry could substentinlly compensate 
for the Island's lack of indigencus rav materials. 

.@, The industry affords permanent employment at relatively bigh 

Wages. 

3. The industry offers predominately male employment; an offset 
to the fact that new employment opportunities generated ty our 
development program to date have been largely fezale jobs (60%). 

4. Because of the magnitude of petrochemicals projects, these 
generate a gubstantial volune of construction employment’ and 
income. 

Presently the Island's refineries are using the basic raw material, crude 
oil, to produce the familiar products: gasoline, kerosene, fuel oil, butenc, 
propane gas and diesel oil. In addition, they yield or are —! of yielding 
other gases and liquid fractions such as hydrogen, methane, ethane, propane, 

_ ethylene, propylene, butylenes, butancs, and benzene. 

Given the current and likely future state of technology, engineers and 
other experts anticipate that these various end-products, many of which will be 
suitable for manufacture in Puerto Rico. Methane, for cxample, can be converted 
4nto hydrogen, and this in successive stages into nitric acid, cemmonium nitratc, 
urea, and ultimately fertilizer and other products. Methane also yields 
methanol which, via formaldehyde, yields plastics. Ethylene can be converted 
Into any number of products and ultimately into plastics, synthetic rubber, 


synthetic fibers, detergents and explosives. The naphthenes yield an interesting 


group of products of which the most promising for the Island are nylon, 


synthetic rubber, plastics, paints, insecticides and synthetic fibers. 
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Waile there is a tremcndous number of possibilities frea the utilization 
of crude oil, refinery gases and liquid fractions, some of the above cnd- 
products if produced in Puerto Rico offer a hich degree of comparative edvantas;c » 
Puerto Rico's main economic resource is an ample labor force of high productivity 
woich when coupled with existing reasonable wage rates recults in low labor cost 
per efficiency unit of labor. It 46 clear that those products which require 
the greatest anount of labor ere likely to show greatest advantage for a Pucrto 
Rican location. Synthetic fibers whose labor vequirencnts are relovively higa 
43 a good example of a potentially profitable operation for the Islond. ‘This 
observation was confirmed by a study of Llocatioa factors in synthetic fiber 
production conducted at M. I. T. which selected Puerto Rico as a prince 
location site for a synthetic fiber plant.* - 

Urea is a specialty fertilizer for high value crop, and can be used as an 
industrial raw material and also for cattle feed; all of woich can find ready 
markets in Puerto Rico. For example, industriel grade urea goes into the 
manufacture of formaldehyde resins and plastics used in macing high grade 
plywood for the furniture and construction industries (two of the Island's 
biggest). Urea resins also go into the manufacture of plastic kitchenware and 
find various applications as well in the textile, paper and pharmaceutical 
industries. 

These are only a few of many possible considerations. Generally speaking, 
other operations which gain exceptionally fron Puerto Rico's advantages of low 
labor costs, high productivity and tax incentives are high profit ond high 


value-added products. 


a 


* Joseph Airov - "The Location of the Synthetic Fiber Industry" 
Massachusetts Institute of Technology - 1959 


Production for Exnort 

Another basis for the expected srowth of the Commonwealth's chemical 
industry is the fact that Puerto Rico has developed as a sive for chemical pro- 
auction fer export markets. In the last few years, more and more U. S. chemical 
manufacturers have selected Puerto Rico as a base for operation to cerve 
primarily the U. S. market. Exports t0 the U. S. and forciga countries woich 
have been growing quite rapidly will be poosted substantially vben Union 
Carbide's, tepan's, Colgate Palmolive's end Johnson & Jobnson's plants begin 
operations. AlL of the foregoing firms have acknowledged their intent to serve 
outside markets frou Puerto Rico. In view of the many new adventaces Puerto 
Rico offers chemical manufactuers, it is expected.that other gi.cat ebemical 
U. §. firms will emilate the above firms' actions. ; 

The Puerto Rican chemical industry as will be observed further on in 
this study is not 4 single entity but rather a heterogeneous one, woich thrives 
on change. This is evidenced by the developments in the industry that followed 


the establishment of the Island's two oil refineries. It is expected, therefore, 


that the development of new products whether they originate from greater utiliza- 


tion of local raw materials, locally produced chemicals or erude oil will 


profoundly affect the profile of the industry. At the same time, by generating 
its owa growth, it will aid the economics of other industries as well as 


Puerto Rico's over all economic development. 


IIMUSTRY BY SuUCTORS 


Wiel a 


‘g and Pharmaceutical Preparations 
The Island's 28 drug and pharmaceutical manufacturers comprise about 4 
third of the firms in the chemical Jndustry. During recent years many out- 
standing names in the drug industry have established plonts in Puerto Rico. 
Among them are: Sterling Drugs Inc., Baxter Laboratorics and Parke Davis & Co. 
The latter two, established in 1958 and 1960 respectively, have since expanded 
their operations. In addition five other drug plants will start cperaticnas 


goon. See attached list of manufacturers ef drugs and medicines in Puerto Rico. 


The Island's drug firms produce such products as intramuscular iron come 
plex, intravenous solutions, hormones, vitamins, cough syTup, antibiotics, 


synthetic plasma, pharmaceutical active ingredients, etc. 


Location 


‘ 


Plants producing drugs and medicines are Located in 
76 towns. Tne industry, however, is concentrated in the San Juan metropolitan 
area, which accounts for over two-thirds of Puerto Rico's pharmaceutical pre- 


paration plants. 


Labor 
Local drug manufacturers empLoy approximately 500 workers, of woich 40% 
are women. Average hourly earnings are $1.01, average weekly hours are 37.7 


and average weekly earnings are $37.96. 


sits 
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The present applicable hourly minimum wage rates are as follows:* 
Hormones, antibiotics and adrenalin $1.00 


Drugs, medicines, bay oil, aromatic 
alcohol ary 


A survey of fringe benefits in 15 plants included in this classification 
revealed that paid vacations of 2 weeks were granted by 8 plants, 3 weeks by one, 
15 days by one, and from 1-3, depending upon length of service, for another 
firm; paid sick leave of 2 weeks by one firm; interest free loans with limits 
ranging from $50 to $100 are made by four firms; and anmual bonuses are paid by 
four plants. 


Shipments 


During 1960, exports of pharmaceutical products produced in Puerto Rico 
were valued at $5.3 million or 27% of total chemical and allied products 
shipments. Exports to the United States for the first 7 months of fiscal year 
1961 are valued at $4.4 million and represent an increase of 56% over the 
; corresponding period of the previous year. 


The following table shows comparative import and export drug Gata for the 
last 2 years: 


Puerto Rico Imports Puerto Rico Exports 
1959 1960 1.999 1960 


United States $12,194,738 $11,626,821 $3,822,904 $4,673,490 
Foreign Countries 18 490 56 ,408 4s ,030 620 ,147 


TOTAL $12,213,228 $11,683,249 $4,267,934 $5,293,637 


> 
Total imports to Puerto Rico of drugs and medicinal compounds from the 


United States and foreign countries have been decreasing steadily; in 1958 


imports totaled $14.4 million, during 1959 $12.2 million and in 1960 they 


* Subject to 15% increase-November 3, 1961. 


@lL7- 
amounted to $11.7 million. This indicates th fo. 
only increasing exports but are slowly beginni 
market. 

A bright future is envisionucd for the Island's phermaceutical 
ducing not only for the export but also for the Local rarkct. 
view is based mainly on the fact that rising 


oY 


creasingly larger proportion of very young ead older people, vi sich in both 


Tt hdde 


cases require en above-average am ount of medical care, will augment the Local 
=o t> 


The experiences of the following two Ue pharzaceuticel ficas 


operations in Puerto Rico attcsts to the opportunities he Island offers 


Parke-Davis first appeal sed on | 0 with a pilot eperatioa 
employing 39 persons. It occupied a 45,000 sq. ft. plent in Carolina preducing 
kapseals. Initial 4nvestment in mach 1ipm otalea $450,000. 
Early this year Parke-Davis expanded its plant ft, and invested an 
additional $982,000 to proc duce steri-vial and ampow' This expansion will 
increase employment to 135 workers. 

Baxter Laboratories started operations on the Isl 10 1958. It employed 
70 persons pruducing pharmaceuticals in a 13,000 sq. ft. plant in dato Rey - 
Investment in equipment and machinery tota+ a4 $100,0C0. The following 


Nk tend 4 > 


Baxter expanded its plant space by 11,000 sq- ft. and employed an addition 


20 workers. Recently, Baxter announced 4t will open uw new plent in Jayuye 


producing expendable administration sets (intravencus solutions) exploying 


45 workers. 


=16- 


One of Puerto Rico's largest g plants, the Wes 


was inaugurated in Ponce recently. This firm, which cperates under license 


aa 


from Foeringer Sohn of Germany, is the first Puerto Rican chemicrl plant 


affiliated with foreign interests. This move will probably be followed ty 


other European firms also interected in producing for the United State 


Vala ve web VO 


American markets. 


Advantases 


The rapid growth and developme 


stem from the many advanteges the Commonwealth offers the industry. 


xamole: 


1. Drug firms are able to recruit personnel from av 


co 


with en average wage rate below that of mainland cr 


Us 


turers. 


Also available are competent pharmacists and chemical techni- 


cians, graduates from the Island's universities. 
Since pharmaceuticals made in Puerto Rico for the Local market, 
for the U. S. or exclusively for export must comply with U. S. 


Focd and Drug Administration regulations, they enjoy the ality 
we 3 


‘ reputetion associated with products ruled by these regulations. 
They also bear the "Made in U. S. A." marking. 
Puerto Rico is part of the U. S. customs area so that shipments 
to the mainland are not subject to any dutics. 
Puerto Rico's tax exemmtion program is particularly beneficial to 
pharmaceutical companies where substantial sums spent on research 
‘and production to gain a unique position must be amortized 


‘because of the high obsolescence rate cf products in the in industry. 


_ 


Potrochemicals and 


Ne 


Puerto Rico has two oil refineries. 32 Commonwealth O12 Refining 


cap 
at Guayanilla Bay exploys 823 workers and @ daily througuput capecity of 
75,0CO barrels of crude oil. The Caribbcon Refining Ccmpary in Cataf 

tly capacity of 14,6CO barrels. Both refineries began to process 
in 1955. 

Presently, the refineries princip 

butane, propane gas, regular hig! 
diesel oil. Both refineries sell suostantial emounts o 
Resources Authority, which provides the Island's electric service, 


local distributors. The Commonwealth Oil Refining Co. (CORCO) also 


ww 


« 


by-products to Union Carbide. CORCO hos already announced plans to eater he 
4 
petrochemical field in the near future. 
The attached chart shows the present capacities acd types of processes 


used in Puerto Rico's oil refineries. i 


Petrochemicals and Other Basic Chemical 
The petrochemical industry in Puerto Rico 
geguent of the Puerto Ricen chemical industry and also t 
Manufacturers of petrochemicals and other basic che 
just 1&) of the number of establishments in the industry, yet exploys over 
700 workers cr more than 37% of the industry's exployment. Most o 
plants are located in the Ponce areca close to the Commonwealth Oil R 
which supplies them with some raw materials. A substantial petrochemical 
cozplex is beginning to take form in this vicinity. See attached chart for a 


description of the plants in this area with their products. Stepan's phthalic 


anhydride plant and ™ rton's chlorine and caustic scda plant will also be built 


in this area. 


PURTO RICAN OTL. REFIVERTES, THEIR CAPACITIFS, AMD TEES OF PROCESSING" 


——————-——Cherge-Barrels per Strean Deyo 
Catalytic Cracking Hydrogen 
Crude Capacity Vacuum There) Fresh Cetalytic —Treating— 
BPCD BPSD Feed “Recycle = Reforming = Unit Fee 
-Caribbean Refining Co. 
San Juan 14 ,500 15,200 2,400 


Commonwealth O11 . s/ 
Refining Co., Inc. > gp ae eeeee tT bf 7,900 2, Mid-d! 
Guayanilla Bay 75,000 82,000 68,996 os £60 Mio ee TOS oe 


TOTAL 89,600 97,209 78,996 20 ,0 0 29,200 7,gh_ 1h, 95% 


Production-Parrels Per Stream Day-————— 
Coke 
Alkylation Polymerization Lubes (Tons) Asphalt LEGEND: 


Caribbean Refining Co. 
San Juan : Thermal Process: 1/ Visbreaning 


Catalytic Cracking: 2/ Fluid 

Commonwealth O11 3/ Houwtriflo: 

Refining Co., Inc. Catalytic Reforming: i/ xcudsiforator, 

Guayanilla Bay ; 5 Catalytic Hydrogen ‘ 

3 % Treating: 5/ unifinin’g 
TOTAL 6/ Houn try 

Alkyletion: ‘Ep Salferte acid 
Polycerisation: u/ Catelytic 


* As of January 1, 1961. 


% .) tdstream distillation 
Source: Oil and Gas Journal - April 3, 1961 tank van naplithe 
2 aight run napntha 


: Ponce Chemicals Inc. , 
(Morton Chemicals) , 


Products: Chlorine, 
caustic soda, hydrogen 


Caribe titrogen Corp. 
(Ww. R. Grace) 


eo 


products: Sulfuric acid, 
Abmoniun sulfate, and 
anhydrous amronia 


HE GROWING FONCE PETRO-CIEMICAL CENTEN 


Cormonwealth Oil 
Refining Company 


products; Oil refining: 
gasoline, kerosene, diese} 
oil, fuel oil, LPG. 
Supplies Union Carbide 
with raw materials, and the 
Pp. R. WU. R. A. with pitch. 


Resources Authority 


Puerto Rico Water | 


Furnishes above chemical 
firms with clectric cnerey 
needs. 


’ 
, (Stepan Chenicels) , 


J 
, Union Carbide Caribe {/2 
(Union Carbide) 


Product: High pressure 
polyethylene 


nel 


Unton Carbide Caribe lL 
(Union Carbine) 


Products: Glycols; monocthylen? 
diethytcne, tricthylenc 


Stepan Chemicals , 
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Some key chemicals nov, or soon ve, produced in Puerto Rico are: glycols, 
sulfuric acid, aszmonia, chlorine, cau-cic soda, polyethylene and phthalic 
anhydride. 

This is an increasingly important sector of the industry not only because 
of its capital-intensive nature (YW. R. Grace's and Union Carbide's plants alone 
represent investments in excess of $50 


pecially because of the 


‘new vistas that these products will open for © Rico's industrial evolutioa. 


The W. R. Grace $14 million Caribe hitrogen Gudnica, with 200 
workers, is tae only emnonia, ammonium sulfate plant 
built to 
industry and agriculture. 
350 tons of sulfuric acid dail; 
daily of ammonium sulfate. 
Union Carbide's $38 million plant in Pefiuelas, with 340 workers, 


ethylene, diethylene and triethylene glycol prinarily for export. In 


Union Carbide announced plans the construction of a huge $30 millicn 


he 


polyethylene plant to be built adjacent to its existing op vi Tals 
make Union Carbide the largest single industriol investor 


plant's initial annual production capacity ef 110 miliio 


= 


polyethylene is said to be the largest initiel production capacity of acy 
polyethylene plant dn the world. Production wv. “ll be geared to serve world 
markets. There is no question that Local plastics 
benefit from this low-cost local supply of raw materi especially when cou upled 
th an abundant supply of both male and female labor at reasonable wages. 
Puerto Rico's new caustic soda and chlorine plant, a joint venture with 


Puerto Rican and mainlanders shoring in opportunities, will cpen the way for *b 


voc 
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manufacture of essen jal base materials for other industrics. Chlorine for 


Ss 
example, will find use in the production of other chemicals such as bleaches, 
antifreezes, solvents, 4nsecticides, plastics, end refreigerants. Caustic soda 
will be used in chemical processing, in the manufacture of pulp and peper, 
“textile processing and in coaps and cleaners. 
Stepan Chemical has recently announced its plens to establich a $7 million 
phthalic anhydride plant in Puerto Rico. This will also open 
new manufacturing operations for 
the manufecture of polyester resins, 
Industrial chemicals exports totaled $11.5 million a 
while total imports were valued at $32.9 million. 
ell of the Island's exports of basic chemicals;’ $2.9 million or these 


Ne te Nw 


went to foreign countries. 


organic and jnorganic acids, in ial alchohol and compressed and Liquified 
gases, woich has also expanded tremendc during the last few years, is 
consumed almost entirely locally to meet the growing Puerto Rican demand for 


these products. 


oilet Preparations 
This sector of the industry is also going tareugh a period of marked 
change. Of the 13 firms included in this claccificetion, 4 were established 
during the last e ycars and one ics pending establishment. 


For years, firms {neluded in this classification produced boy rum, toilet 


waters, hair preparations, perfumes, and the like for the Local market. However, 


gGuring the last couple of years, many new plants affiliated with mainland firms 


bave established on the Island producing washing comp, sanitary chemicals, 


detergents, dental crea and 
t9 capture more of the Local 
exporting increasing amounts; S20( 
Farlier this year, Johnson & uo to preduce baby 


cpened; soon Colgate-P lmolive will open its dental cream plan 


f these firms to t will not only 
products produced on tue an also that 
considerably in the near future 
Soap and toilet preparatic 
a 20.0% increase over 
should continue ince the i to personal 


increases. Therefore, 


because of its growth potential. 


‘requires a large labor force 


to the consumer market. The avallaoility of semi-skilled 


wD ae 
that on the Mainland are prime reasons why Puerto Rico should be cons 
a plant location site for the manut facture of products included in b 


4 
postods ees 


classification. 


Among the products produced in Puerto Rico included ory ace 


ertilizers, ngicides, paints and v mniches, insecticices, salt and fireworks 


The 26 firms producing these products employ over 500 workers. 
Fertilizers 


Owing to soil conditions ana the fact that Puerto Rico's agricultural 


economy is oriented toward crops that yield a high value per acre, the Islend 
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It is estimated that due to climatological conditicus, local preduction of 
raw salt has been averaging 10,000 tons annually for the last 3 years, with solar 
galt production capacity of 30,000 tons annually. There are six firms preduciag 
raw or industrial salt, one of which, Ponce Salt Industries, produccs both 
industriel ond refined calt. This firm produces some 1.4 million pounds of 
refined selt monthly under such Tee Morton, Ivory, White Crystal. 

While the above products ineluded in the miscellaneous chemical classification 


are primarily for local consumption, exports to the United States and foreign 


countries last year reached a record, $2.5 million, compared to $1.7 million 


during 1959. During 1961, shipments to the United States were 325 greater than 


in 1960. 


CATIONAL FACTORS - 


The Commonwealth in its efforts to assume the continued success of the 
chemical and allied products incustry, 50 vital to Puerto Rico's industrializatica 
program, is doing all within its power to attract qualified chemical manufac- 
turers to the Island. 

Following are some of the major reasons chemical manufacturers are selecting 
Puerto Rico as a plant location site, and some of the services offered by the 
Commonwealth to these firms. 

Labor Availability 

_A substantial pool of trained labor 4s available to new chemical products 
manufacturers throughout the Island. The total labor force during fiscal 1961 
averaged 641,750 workers, of whom 70,000 or 11 percent were usemployed and 


available for employment. 
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The Puerto Rican Exployment Service will test and screen applicants for 
‘positions in the chemical and related industries. Cn-the-jcv training prograzs 
are also offered with EDA paying for instructors. Furthermore, EDA's Departzent 
of Industrial Services will assist new flrms in sending cupervisors and canu- 
gerial trainces to plants on the mainland cr in bringing tcchaicians to the 
island for training managers and supervisors. 

Competent pharmacists, engineers and chemical technicians, graduates from 
the Island's universities are readily.available on the Island. Graduates for 


the last three years were as follows: 


Chemical engineers 


Bachelor in chemistry 


Pharmacists 


Reasonable Ware Rates 
The minimum wages for the various divisions in the chemical industry as set 


by the Wage and Hour Division of the U. S. Department of Labor are as follows: 


Classification «Re Effective Date 


Agricultural Chemicals November 3, 1961 
Fertilizer Mixing 5 Movember 3, 1961 
Industrial Inorganic Chemicals December 5, 1961 
Miscellaneous Chenical Products December 5, 1961 
Hormones, Antibiotics and 

Adrenalin November 3, 1961 
Drugs, Medicines, Bay Oil, 

Aromatic Alchol and Toilet 
Preparations 8 2, December 5, 1961 
Petroleum Refining November 3, 1961 
Pipeline Coating Tapes November 3, 1961 
Miscellaneous Petroleum - 

Products , December 5, 1961 


eos 
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Because of the labor surplus, average wages in each division tend to remain 

‘close to tie cinizun. 

The overall average hourly carnings in the chemical and allied products 
industry in Puerto Rico during 1960 was $1.14 compared to the mainlond average of 
$2.53. The following table illustrates the comparative situation in this industry. 

Hours and Earnings - Chemical & Allied Industry 


United States and Puerto Rico 
1960-1961 


PUERTO RICO ' UNITED STATES 
1960 1961 
Average Hourly Larniags & 2.53 $ 2.58 
Averace Weekly hour per worker 41.2 * Bhd 
Average Weekly earnings $104 2 106.55 
Source: U. S. Department of Commerce - Survey of Current Business June 1961 
Commonwealth of Puerto Rico - Department ‘of Labor June 1961 


The table below shows comparative average hourly earnings by sector of this 


industry in Puerto Ricco and tae United States as of October 1960: 


United States Puerto Rico 


Chemicals and Allied Products | $2.53 $1.14 


Industrial organic chemicals 2.70 


1.53 
Industrial inorganic chemicals 2.53 


Drugs and Medicines 2.34 1.01 


Soap, cleaning and polishing 
preparations 2.73 


0.62 
Paints, pigments, varnishes, 


lackers, and enazels 2.49 
Fertilizers 1.90 


Vegetable and animal oils 
and fats 1.95 


QOL ON LON ON 


Miscellaneous Chemical Products 2.73 
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Puerto Rico lends itself ideally to the production of high labor input 
products because of the abundance of skilled and semi-skilled labor at reasonable 
wage rates. 

Tronsportation ond Freirnt Rates 
There is frequent, scheduled steamship and trailership service between 


Puerto Rico and the United States. Average transit time between New York and 


San Juon is 31/2 - 5 days. There is also requler, low-cost stcamship service 


between Europe, Latin American end Asia. Semple rates for Puerto Rico to 
Atlantic Gulf Ceast port shipments of chemical and allicd products are os follows: 
Per Cu. Ft. Per C.W.T. 

Alechol (butyl, denatured 

Polyethylene products 0.43 $1.09 

Bay rum 0.36 : Pa 

Chemicals, N.0.S. 0.77 1.92 

Drugs N.O.S. : 0.77 1.92 
To Pacific Coast Ports: 


Chemicals, Drugs and 
Pharmaceuticals 0.95 2.28 


_ If planned movements are to be substantial, lower rates can generally de 
cotained for commodities without specific rates et present. 

There are five regular airlines giving cargo service vetween the Island enc 
the Mainland; with New York only 3 1/2 hours eway by jet. Hormones, antibiotics 
and adrenalin ccmprise the largest portion in terms of value of chemical ship- 
ments moving from Puerto Rico to the Mainland by air. 

Below are representive air freight rates. 


General Commodity Air Rate Per Pound 
Freight Rates from San Juan Under 100 100 and over 3,300 and over 
Miami $0.12 . . $0.28 
Philadelphia 0.16 0.14 
New York 0.16 0.14 
Chicago 0.25 QO. 23 
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The Aqueduct and Sewer Authority supplics water to the Islend's industrial 
users. Whiie the capacity of some of the aqueducts is large enough for 
industrial use, process water is largely obtained from rivers and wells. 
The approximate average flow ef Pucrto Rico's major rivers is chow 
below: 
Minimum Flow 
River 
Cibuco 
Culebrinas 
Blanco 
Guanajibo 
Lofza 
Manatf 
Arecibo 


_ Aflasco 
Plata 


Several large chemical operations in Puerto Rico use salt water for 
cooling, and most of the fresh water uscd for cooling is recirculated. Air 


cooling is practical in the southern coastal regions. 


There is a wide variation in the degree of hardness of the Island's water 


depending on location. Underground water resources are ample in many areas and ~ 
are well charted. Some large industrial usera found it more economical to sink 
their own wells. 

For large industrial users, water rates decline with semnitsee toa 
minimum rate of about 3.54 per cubic metter (104 per 100 cu.ft.). 

Rates for sewer servico are gencrally one-third of the water chorge, and 


assistance is provided in the disposal of large volumes of industrial waste. 
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Electricity and Fuel - 

Electric power in Puerto Rico is currently €8 per cent stcam generated. 
Output was 2,206 million kilowatt-hours in 1960 with dependable capacity of 
598,920 KW. The entire Island is connected by a well-developed high tension 
grid. Trae systen provides dependable single and three phas2 60 cycle alternating 


current at standard voltages. Rates are comparable to those in mainland areas 


' Which depend primarily on steam generating plants, such as New England end the 


Middle Atlantic States. The average cost per KWH for industriel use ia 1.53 cents 
“with some large industrial users paying as little as 1 cent. 

Most manufacturers in Puerto Rico use oil for industrial process heating. 
The Island's two refineries previde fucl oils and a local source for petroleun 


/ 


products, including commercial LPG. 


Raw Materials and other suvplies and services 

Aside from the locally produced chemicals (see attached list), other 
materials available locally are: solar salt, limestone, silica eand, clay, 
pure limestone, dolomitic limestone, sugar molasses, begasse, gesolinc, 
kerosene, fuel oil, refinery gases, liquified gases, bottles, jars, cans, 
Corrugated shipping containers, folding and set-up boxes, boxes for pharma- 
ceutical products, etc. 

Local agents of major U. S. chemical suppliers maintain warekcusing 
facilities to supply chemicals locally, many at mainland prices. There are 
trucking firms with tank cars for the movement of liquids and barges for 


transporting bulk shipments between ports in the Island. 
Government Services to Chemical Manufactuers 
EN SS Ae Sn ESSDASSSSENRSEETONESSES 
One of the most important services offered by EDA to chenical companies 


is assistance in locating and Qcquiring a suitable plent site. The Puerto Rico 
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‘Industrial Development Company (PRIDCO) constructs for lease or sale culti- 
purpose building at rental rates ranging from 50é to 954 per square foot 
annually depending upon Section and requirements. In certain cases PRIDCO 
constructs special buildings to meet individual requirements of a manufacturer. 

Manufacturers who use — raw materials, can bencfit from studiec and 
experiments conducted by the Department of Tn7ustrial Research which develops 
new and improved methods of utilizing local materials, such as bagasse, 
molasses, etc. : : 

U. S. Geological Survey maps cover all of Puerto Rico and the perlodic 
census data on population, labor force, and markets in each municipality are 
supplemer.ced by special surveys to aid in site selection. 

In addition, the Department of Industrial Services provides assistance in 


plant lay-out; and the Government Development Bank for Puerto Rico mkes 


available to chemical manufacturers, loans on land, buildings, machinery, aad 


equipment. 


Attractive Tax Incentives 

Chemicel manufactuers who decide to establish in Puerto Rico literally 
enjoy a "tax holiday” since federal tax laws do not apply in Puerto Rico and 
Commonwealth taxes may be waived for a period of up to ten years. 

The Puerto Kico tax exemption law is of particular interest to the chemical 
industry where product obsolescence is fairly high and payout time is short, 
since it enables a manufacturer to reinvest earnings for plant expension or 
product diversification at a rate roughtly twice that of the U. S. mainland 
where corporate taxes would have to be paid. Additional ten year grants are 


available for new plants and expansions under certain conditions. 
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The tax-exemption fcature can be especially attractive to chemical companies 
which are introducing a new product likely to achieve high profitability. When 
@ unique useful product has been developed and patent protection, rav material 
advantage, or company-restricted know-how premise to give it a period of 
superiority over competitive products, a company can teke advantage of the tax 
exemption offered in Puerto Rico to retain the high earnings echieved during 
the early life of the product. 

At the termination of the tax-exemption period, the manufacturer becomes 
taxable uncer the Puerto Rican tax laws on the same basis as nonexempt cases, | 
but the raximum corporate tax rate is 3€4 and undepreciated assets may be 


depreciated with complete flexibility. A variety of attractive possibilities 


4, 


thus exist for the reinvestment in Puerto Rico of accumlated tax-exenmt 


profits. 


Good Geesravhic Position 

U. S. manufacturers are increasingly finding that Puerto Rico is an ideal 
plent site because of its geographic location in relation to the growing Latin 
American market. Puerto Rico's geographic position permits local manufacturers 
to utilize crude chemicals or materials from Latin America for precessing and 
shipment of the finished product to the States for sale, or vice versa. Also, 
not only 15 Venezuele only 550 miles away, but Puervo Rico is as close to 
Europe as the U. S. Eastern Seaboard is, and, of course, has a transportation 
advantage over the U. S. Gulf ports to Europe and South America. 

For chemical companies wishing to distribute products to a number of 
foreign markets as well as the United States, it may be worthwhile to consider 
. & location in the Foreign Trade Zone at Mayaguez in western Puerto Rico. Here, 


raw taterials can be imported duty-free and processed or manufactured within 


lan 
a 
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the Zone. Final products can then be shipped abroad without payment of duty. 
Manufacturers bringing products into the Un ted States, Mainland or Puerto Rico 
from the Zone pay duty on the dutiable raw materials which went iato the 
products. This feature is especially attractive to chemical companies who may 


wish to import organic intermediates (which have high U. S. duties) frea 


foreign countries for processing for the U. S. and Letin Ancrican markets. 


=36e 
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This report has attempted to provide the reader with a general picture of 
the chemical industry in Puerto Rico, its potential development, and the 
advantages the Commonwealth offers prospective chemical manufacturer 
Puerto Rico as a plant location sitc. 

Deseribed below are some of the salient characteristics of those products 
which, backed by past experience and economic considerations, have proven to be 
the most promising for successful m2nufacture oa the Island. 

We have also briefly noted some of the Island's main attractions to 


chemical manufacturers. 


Classification Economic Consideration 


1. High profit iten xerption frem both fedcral and 
Commonwealth taxes permits cherical 
a 


companies which are introcucing a 
new product likely to achieve high 
profitability, to retain the hich 
earnings achieved during the early 
life of the product. 


2. High value-added products Products which gain substantial 
value because of hich labor input, 
whether from manufacturing or 
packaging for distribution, are able 
to benefit greatly from the Island's 
lower labor costs and high worker 
productivity. 


36 Capital Intersive operations Puerto Rico's tax advantages (income 
and property tax exemption, flexible 
and lower tax rates after tax excmotion 
period expires) permits a short payout 
period which makes possible earlier 
distribution of earnings. It also 
enables chemical manufacturers to 
reinvest earnings for plant expansion 
or product diversification at a rave 
roughly twice that of mainland manu- 
facturers where corporate and property 
taxes would have to be paid. Reinvest- 
ments are clicible for new tax exexptioa 
grants under certain conditions. 
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Products based on local Puerto Rico's local raw materials, 

Ss x aLt 
limestone, cic., and basic chemicals 
already produced on the Island, 

& low- cost basis for the production 
of 2 multitude of other chemicals and 
allied products. 

Petrochemical production, for examp 
benefits from a local supply of 
oil by-progucts from the 
refineries; other petr 
can be economically sus 
nearby Venezucla. 


Ss ag 
raw materials such a$ sugar, silica sand, s 
Ae SRC RES RE ET ne 


FACTORS FAVORING MANUFACTURE OF CHIMICALS Itt PULRTG RICO 


Nae Ware tN) - 2S 


Free access to the U. S. mainlané market since Puerto Rico is within 
the U. S. Tariff Systen. 


Tax exemption of Commonwealth taxes for a period of up to 10 years. 

In addition Federal Internal Revenue laws do not apply in Puerto Rice. 
Chemical manufacturers can also enjoy the privilege of flexible 
depreciation when their tax exemption grant expires. 


Comparatively low labor costs and a larse Supply of semi-skilled and 
unskilled labor are available on the Island. 


tide variety of Government and community assistance and services to 
chemical manufacturers; including universities and government 
research laboratories. 


Basic raw materials and services are readily available. Some of 
those not localiy produced are available at mainland prices. 


Location advantage to serve the Caribbean, South American and 
European markets, including opportunities offered by the Mayaguez 
Foreign Trade Zone and the local Pucrto Rican market proper. 
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CASE STUDY 
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- Operation and Products - 


Comnonwealth Oil Refining Co.'s facilities cover 112 acres and are 


situated at Guayanilla Bay, a protected deep water harbor fiftcen miles vest 


of Ponce. It employs 823 workers, 85 of which are continentals; the remainder 


are local personnel. 

It is the 3ond largest U. S. petroleum refinery. Presently, it hos 4 
daily throughput capacity of 75,C0O barrels which embraces tio complete 
refinery units. One has a daily capacity of 30,000 barrels ani the other has a 
daily capacity of 45,000 barrels. 

Of the total Puerto Ricon demand of approximately 53,C00 barrels per day, 
Commonwealth Oil currently supplies approximately 65% or 35,000 barrels; 
Caribbean, the Island's other refinery, supplies about 11,000 barrels, txe 


remaining amount is brought in by various importers. 


Equipment 

CORCO's equipment consist of: two crude oil atmospheric and vacuum 
distillation units, two catalytic reformers, two catalytic cracking and vapor 
recovery units, polymerization units, alkalization unit, ecid plant, extraction 


plant, steam generating plants. 


Products 

. Commonwealth Oil is currently producing: 115/145, 100/130 aviation 
gasolines, premium and regular gasolines, Jp-4+ aviation turbo fuel, Diesel 
oil, gas oil, No. 2 Heating oil, No. 4 Puel ofl, Kerosene, No. 6 Fuel oil, 


pitch LPG, gas, special cycle oils. 
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Onerating Senoxe 

The Venezuelan crude gocs through acmospheric distillation. From there 
the streams go on to catalytic cracking. Cracked products are: cracked 
gasoline, heavy cycle oil that is blended into fuel oil and Eases 

The gases go to & Gas separation and gasoline stabilization plant where 
the light comgonents aré removed from the cisoline to reduce its vapor pressure 
to an acceptable value; at the same time the gases are separated into three 
principal streaus. 1) C, and heavier, principally butane, butylenes, pentane 
‘and amylenes; 2) C3 fraction consisting prinarily of propene and propylene, with 
@ small emount of liguter components. About 704 of the total propane end 
propylene of the cracking gases is cbt2inea in this stream; most of the 
remainder goes into the next strean of lighter gascs. 3) A light gas fractica 
consisting of ethane, ethylene, methane and hyérogen. This fraction contaias 


about 30% of the totel propene and propylene of the refinery gases. 


Destination of Se ted Gas Streans 


The C3 stream goes to catalytic polymerization; the C, stream goes to 


catalytic polymerization or to catalytic alzalization. Both of these processes 


produce aviation gasoline. 

Before being fed to the polymerization reactor, the C3 stream has to be 
cleaned of hydrogen sulfide, since the latter spoils the catalyst. The clean 
C3 stream goes through the reactor where the propylene is consumed, but the 
propane goes through unchanged and emerges in the tail gases. This propane’ 
can be used for several elternate purposes, e.g-., for refinery fuel, for sha 
production of liquified propane (LPG) for comercial sales, or it can be used 


for the manufacture of etbylene by cracking. 


oa 


Presuct Distribution es . . : : 


Nae 


In total, about 505 of CORCO's preaucticn is consumed locally with the 
balance being shipped to the mainlane by ti ' 35 of the products. A 
Stall amount is shipped to foreign 

Adjoining the refinery is the Sout St Stcam Elecvric Generating Station 
of tae Puerto Rico Water Resources Authority, completed in 1958, to waich 
Commonwealth Oil supplies 3,000 barrels per Gay of low-cost hizh efficiency 
fuel. Abcut 1,000 barrels per day of refinery gas is sold to Union Carbide's 
ethylene glycol plant, cozpleted ss 1959. it is due to supply additional 
quantities of the same feedstock wien Caribe completes its 110-millica ibs./year 


polyetcylene plant at the same site. 


Net sales in 1960 totaled $76.7 million, with a net income of $6.6 million. 


Sales during the first 6 aonths of 1961 are running 20% higher than the sam 


Sc 


eriod last year, net income has already paszed the $6 million mark (see 
P 


attached chart). 

Commonwealth Oil which has fixed assets of $50 million and total assets 
of over $75 million, rank 481 in Fortune's Directory of the "500 Largest U. S. 
Industriel Corporations", and is listed es having the highest retura on 


investment of all companies (43.4 per cent). The President has stated that. 
this year's return would be about 22% when eddusted for equity dilution. 
Tax Exemption 
Lecenieneinineeinienesmemenes tee ee 

The refinery presently operates under two Separate Grarts of tax exemption 
fsca the Puerto Rican Government. The first was the original grant which ter- 


minates December 31, 1966. This grant exempts 100 per cent of the income 


* 
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Commonwealth Oil Refining Coinpeay, Inc. 


Net Profit (Loss) by Quarters 


Millions of 
dollars 


(000 omitted) 


Ist Qtr, 
2nd Qtr. 


3rd Qtr. 
4th Qte. 


Year 
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derived from refinery and related opcrations. 
to refinery operations and related activitics are exempt from Puerto Rican 
property taxes until December 31, 1966. 

The second grant of tax exemption in effect cxempts from income tex two 
thirds of all income from refinery operations and related activities for aa 
additional three years — from January 1, 1967, until December 31, 1959 — and 
$10,000,000 of the refineries fixed assets from property tax for the same taree 
years. 

After expiration of tax exemption, Commonwealth Oil Refining will not be 
required to commence payment of income taxes immediately. Puerto Rican tax lav 
specifically permits industrial companics, miration of tax excispticn, to 
charge "flexible depreciation", which means % Gepreciable assets can be 
depreciated at any annual rate desired so reduce, or eliminate altogetaer 
taxable income for a period. 

Another feature of Puerto Rico's tax exemption program is that dividends 
paid at any time from income derived from tax exen mot operations during their 
first seven years are tax exempt for residents of Puerto Rico or of tax exempt 
jurisdictions. 

Future 


Commonwealth Oil Refinery's faitn in the industrial growth of Puerto ii.co is 
demonstrated by recent announcencnt of their intentions to expand their 
operations into the field of petrochemicals. The Company plans to commence 


construction early in 1962 of a plant (approximate cost $6.5 million) adjacent 


to the refinery for an initial production of 50,000,CCO pounds ver year of 


naphthalene and other aromatics. 
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Acetylene 
Achesives 
Adrenalin 


Alcohol (arczatic, 
denatured ethyl) 


Ammonia 


Amronieted Superphosphate 


Arsoniun Sulvkate 

Analgesic Cough Syrup 

AnsyGrous Amnonia 

’ Anti-Mosquito Spirals 

Antisentics 

Asphaltic ccempounds 
oy Powder 

Bay Oil 

Bay Fun 

Bleaches 

Carben ptoatae 

Caustic Scoda* 

Chlorine* 

Colognes 

Cosmetics 

Cough Syrup 


Detergents (powdered 
and liquid) 


Diesel oil 


Enamels 


mARSSeys fe 
agg © eee ee ees 
peek tenere 


¢ 
s 
Ethylene Glycol 


Ethicel Pharmaceutical 
Products 


* 


chemical 


Fireworks 
Gasoline 
Gernicides 
Glycols 


formones, Synthetic 


Eydrogen 
Injectable Medicines 
Insecticides 
Lacquers 
Laxatives 
I*quid Gases 
Medicines 
Muriavic Acid 
Nitrogen 
Oxygen 

Paints 
Perfumes 


Perfumed Aiccsol 1 
Bay Run 


Pharmaceuticals 


* To be Produced Shortly 


tees Armen ome 
. i Nand 


mee 


Compounds 


Polyethylenc? 


jos sae oe De 
Polyethylene films an 


265 


Polyurethane foan 


Phthalic Anti 

Putty 

Salt, Raw, Refined 
Silicon 

Soan 


Sodiun Eypociorite 


Steriod Eormones 
(synthetic) 


Sulfate of Potasa 
Sulfur (elemental) 
Sulfuric Acid 
Superphosphate 
Synthetic Plasus 
Textile Dyes 
Toilet Cream 
Toilet Preparations 
Tooth Paste 
Varnishes 
Vitamins* 


Weed Killers 
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Petroleum Retininr: 
ll dnd Mn lb is 


Caribbean Retinin; Co. Cosden Petrolewsa Cot. 
Cateno, ?.R. Bist Soriac, Tees cad 


aw Wdoiaw Lees 
Gul? Oil Kerosene, dics 
Fitesourrn, TF iuelL oll, een 
33 sulphur, cte. 


1955 


Cormonvealth O11 nf dl refining: . Llieuida 
Retining Co., Ine. Refining Co. petroleum cas,casoline, 
Gueyanille, P.R. New York, MN; Y. kerosene, d 


fucl cil 
1955 


Industriel] Tnorcanic and Orrenic Chenicals: 
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Autoridad de Ticrras Local Calcium Carbonate 
parranquitas, P.R. 
Autoriéed de Tierras de — ‘Local 
Puerto Rico 

Prograns ce Preduccicn de 

Carocnato Calizo 

Santurce, P.R. 


Caleiwn Carbonate 


Caribe Nitregen, Corp. W, R. Grace & Co. 
Gudnica, P.R. Memphis, Tenn. 


Destileria Serralidés, Inc. Industrial alcohol 
Ponce, P.R. 1936 


Gas Product, Inc. Oxygen and acetylene 
Rio Piedres, P.R. 


Household Wecessities, Inc. Bleaches, detergents 
Catone, P.R. 1960 


Industrial Preductora de Cas Local Omygen, acetylene and 
Ponce, P.R. nitrogea 


1945 


Tnduistrial Tsotreniec ans Orrant 


Tnternaticn2l Metelloids Inc. W. &. 
foo. Alte, P.R. Baltimore, Ld. 

José del Rio 
Morovis, P.R. 


Local 


Licuia Air Ine 
Catano, F.A. 


Northern Compressed 
G2ses Inc. 
Catano, P.R. 


Plante de Carboneto Calizo 


| Beas Buenes, P.2. 


Plant2 de Cerbonato Calizo 
‘Cisies, P.2. 


Ponce Chenicals Industries 
Iac. 
Pefuelas, P.R. 


Moston Chemical Co 
Chiceso, Tliisois 


P. R. Phospnate end Works 
(Division of Ochoa Fertilizer 
Corp. ) 

dato Rey, P.R. 


Local 


Puerto Rico Distilling Co. 


Areciso, P.2. 


Puerto Rico Cases Corp. 
Mayaguez, P.R. 


Local 


Reichkold Cnexn 
Caribe, inc. 


ical del Reichbold Cheni 


Sentazaric Cases, Inc. 
Beyandn, P.R. 


Crece G CO. 


Hich Dariey silicon 


Ox YGSR, acety 
4999 


Calcium Carbonate 


- 


Chlorine end caustic 
soda 


a suloha 


supcre 


Denaturated an 
ethylic alcohol 


B1s, Tac. 


White Plains. N. Y. 


Oxygen, acetylene, 
nitrogen and carbon 
dioxide 

ase 


+e 


peeree Rican las 
and Location 


Taducstrial Inorrani 


Stepan Chermiesl 
Ponce, P.R. 


‘ Union Carbide 
Pefuclas, P Bs 


rrimary Plastics Vaterials; 


Marson Corporaticn 
Hato Rey, P.R. 


Union Carbide Carite 
femuelas, P.R. 


Drus =S and Medicines: 


Afleg Hemol Pharcaceuticar 
Tac. 
Hato Rey, P.R. 


American Tropical Rexedy 
Santurce, P.R. 


Arrcyo Pharcaceusical Corp. 


Arroyo, P.R. 


Arshell Laboratories Inc. 
Rio Piedras, P.R. 


Baxter Laboratories of P.R. 
Hato Rey, P.R. 


Calbiochem Caribe, Inc. 
Arecibo, P.R. 


‘ 


wenes Caesten 


OO el etee We we 


Vortitield, 11. 


“ 
ion Carbide 


ew Yors, oe 


TT re) Pass to Tat t 
Union Vow Wee [Soa Boor ls 


ris ag Vaset- tO 
ne SUL cny vere 


Local 


avrence Raovort 
Chicago, Iil. 


California Research 


les fngeles, California 


Glycols-noncetzylene, 


ein ene 


weoke y 


trie isa, pi 


Polyethylene and 
polyethylene ccsscuncs 
ra 


antisrhoucevic and 
anti-allergenic pro- 
ducts, etc. 


19590 


Medicines and toilet 
preparations 
1959 


Multi-vitenins 
1960 


Intramisculer iron 
comple: 
1961 


Intravenous ren 
expandaole Y Lasvic 


Biochemicals, 
hormones, vitcanins, 
antibiotics 

Ps 


yar St anwm Tee 
ruct ws a ee eee eters; 


PRN, RE, melon pomp 
hace ttt) wwe Wane 


Peulsion Jinénes 
Cetsic, P.a. 


Enesictert ine Co. 


ve 
Santurce, Fh. 


Tne Granchel Medicine Co. 
Hato Rey, PS. 


Korner Lesoratories 
Santurce, F.n. 


. 


The Juvernilina Co. 
Ponce, P.a. 


Laboratorio 
(Fla: Meat cines 
Coamo, 2.R. 


Ty a Adeasta 
~ 
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Syntout vet 


Cough syrups, ants 


emulsions, rubbing 
alcohol, lotions 


Couch syrups, bay run, 
linimernts tell Pe 
hair tints 

1904 


Skin Lotions, rubbing 
alcohol, heir cye 
tablets 

1930 


eee err an Be ry a ae 


Laooratorios Se Sita earl 


sthostic 
Rio Piedras, P.i Syrups, 
Herta  aynenat? 
Wwe mens py mee ame ee 9 


OLiiss 


Taboratorios Terrier, Inc. Injections, cuss 
Hato Rey, P.R. SxS 


—Aw e 
MDS, CORLCS, 


panvel Marin Co. 
Mayaguez, P.R. 


Sages ny 
ow me em sewn ww , 


eyo cre: elisirs., 


tonics 


Méndez Laboratorios de 
America Inc 
Hato Rey, P.R. 
Nes * + 
Meatosan Laooratory Lees. 
Gonturce, P.R. 


Nutritional Specialties Universal Nucri eh be Powe to. 


~ 
«Viet hoeed , 


Arecibo, P.R. nev York, ~CEGnS 


weal 


? 
1962 


Nuclefort i Tonics, 
Hato Rey, P.R. zinine: 


Parke Davis % Co. co | : Vitonins, 

Carolina, P.R. : ; empoules, 
capsules, 
other drucs 


Porke & Davis Co. #2 
Carolina, P.R. 


@ 
FPubertson Laboratories Cours syrups, rouobing 
law Hey, P.R. alcozol 

1950 


2UGS, 


'y Co., Inc. uew York, 7 .¥. hormoncs 
Hato Rey, P.R. 1950 


Pharmaceutical Procucts Odgen Corp. rues, chemicals, 


Rogatol Fhnarmaceutical 
Co., Inc. 
Havo Rey, P.R. 


Inc. 
Eato Rey, P.R. 


fown Pharmacal Ine 
Aibonito, P.R. 


Western Fher Labs., Inc. 
Ponce, P.R. 


Western Pharmacal 
Laboratories 
Mayaguez, P.R. 


Colseate Pclmolive Co. 
Sean Juan, P. R. 


Corssonwealth Soep Co. 
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INTRODUCTION 


The primary purpose of this study is to act aa an aid in the inventi- 
gition of the general economics and technology of a proposed 60,000 barrels 
per day (DPD) refinery processing a typical Venesuclau crude to produce 
normal petroleum fuels as well as the maximum feasible Guontity of poirvo- 
chemical raw materials and intermediates. 


Included in this report are tables showing the operating cost and ex- 
penses, profitabilities and yield estimates of the various Process units 
utilized in the original scheme and addendum thereto. Also, a feneral 
description of the processes with their flow diagrams are present. 


The attached process and economic study is largely based on infoer- 
mation developed and processed by Universal in regards to Puerto Rico. 
However, while the study has been prepared by us in accordance with 
established engineering practice and is useful in evaluatins the propoged 
refinery and operations, it does not constitute any warranty, reprecenti- 
tion ox uarantee with respect thereto. It is understood that Universal Oil 
Proiucts Company's name shall not be used in connection with any pro- 
Spectus or securities registration statement to be filed by your compzny 
with any governmental agency. 
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In constructing the operating costs for a Puerto Rican 
refinery various costs such as labor, utilities, fringe 
benefits, operating personnel requirements as ffeeted by 


local labor efficiency, and other associated costs were taken 


into general consideration based on knowledge from current 
similar operations present in Puerto Rico. 


Estimated Process and Offsites Investment 


The estimated capital investment for process and 
offsites facilities of the proposed schemes are based on 
curve estimates of current day costs of similar equipment 
erected at a U.S. Gulf Coast locaticn. These cost estimates 
are subject to precise design definition; however, they are 
sufficiently accurate for planning purposes. There may be 
some question arise as to the differences that construction 
costs would be lower in Puerto Rico than the United States 
Gulf Coast. It is believed tnat all major items of equipment 
will be shipped in from the U.3. which will increase material 
costs somewnat over Gulf Coast prices. Labor prices are lower 
in Puerto Rico but considering the available pool of skilled 
labor in Puerto Rico to construct 4 60,000 BSD refinery is 
quite small. A construction firm would need to import 
Continentals to supply the skill joo classifications. This 
labor cost as well as somewhat higher material costs should 
just about equalize capital investment in Puerto Rico to 
that at the U.S. Gulf Coast location. 
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The ae tcl ! ‘e@ yield estimates shown throughout 
are adequate for th urnese f this report, out will 
require confirm i rrecise process designs. Depending 
on the final f the type of crude to process and 
type of produc i will determine the proce 
scheme as wel yield. 
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In order to provide the highest reasonable degree of 
accuracy in the estimates made through this report, ‘the 
respective product distrioution and erected cost are based 
upon processes licensed by Universal Oil Products Company. 
Specific processes of the same general type will experience 
somewhat abet eeent product distribution and erected cost. 
Pecause of our greater familiarity with the specific 
capability and cost factors of chese process es as compared 
with competing sses, the estimates shewn in this report 
are based on pr es as follows: 


Specific UOP Frocess Used as 
Basis for Evaluation 


Fluid Catalytic Cracking Process Unit F.0<C.) 


tf 
UOP Catalytic Condensation Process Unit 
VOP 'HF' Alkylation Process Unit 
UOP Platforming Process Unit 
Unifining Process Unit 
Udex Process Unit 
Hydeal Process Unit 
UOP lierox Process Unit 


Other non-licensed processes and offsite facilities 
are the type that Universal has had many years of commercial 
experience in the design and economic evaluation. 
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Site Investigation Trip to San Juan 


On February 20, l 
conducted in Puerto ico 


The following are comments and general findings 
the various locations viewed from the aerial and motor 


The north anc cast coasts of the island were ruled 
out due to lack of suitavle unoccupied port sites. San Juan 
is already the site of one petroleum refinery and Roosevelt 
Roads is a U.S. Naval &% iissile Base. Furthermore, the 
prevailing winds are northeasterly. 


Five port sites were selected for consideration on the 
east, south and west coasts of the island, namely, Puerto 
Yabucea, Bahia de Jobos (Central Aguirre), Bahia de Guayanilla, 
Bahia de Guanica and Sania de Anasco. Each of these prospective 
sites will be discussed in detail. 


Puerto Yabucoa 


Playa de Cuayanes is a small town serving as a port 
for Yabucoa located five miles iniand. Yabucoa nas a popula= 
tion of 5,300 with general stores, two small hotels, a hospital 
and telephone and telegraph facilities. San Juan is located 
50 miles northwest by highway. The sugar industry furnishes 
business for the town and port. Only vessels of lu-foot draft 
or less can enter the haroor and the passage is difficult. 
Vessels navigate in and out of the harbor during daylight hours 
only. Strong northeasterly afternoon breezes make two anchors 
on a vessel necessary. Deep water is 1700 yards off shore and 
unprotected from the weather. The bay is two miles wide with 
numerous reefs and sunken recks. An extended area of level, 
firm ground runs back from the bay to Yabucode 


Bahia de Jcbos 


The harbor of Bahia de Jobos consists of an anchorage 
5 miles long and varying in width from 1/2 mile to 1 mile. 
However, only 50% of this area is cf a depth of 23 feet or 
greater, The bottom is soft and ships’ anchors would drag 
during a hurricane. The land surrounr ing this harbor is low- 
lying and swampy. However, farther inland there are extended 
areas of level, firm ground. 


The town of Central Aguirre located on Bahia de Jobos 
has a population of 3,000 with telephone and telegraph services. 
The sugar.industry has a pier here 1,300 feet long. Vessels 
drawing up to 23 feet can berth on either, side of it. 


Bahia de Guavanilla 


Bahia de Guayanilla, locate 7-1/2 miles west of 
Ponce, is the ii “a hurricane dor, and one of the best 
in Puerto Rico, It can accommo . vessels of 40 feet dref 
or less. faanoedeal eh Cil Refi 5 Company and Texas Company 
have wharves in this pay. 


The town of Guayanilla with a ponulation of 2,000 to 
3,000 is located two miles 1oland and has “no uroan facilities. 
The limited amcunt of Level ground between the bay and the 
town is rather lov.-iving for refinery construction. 
Punta Verracy, a poirt of land 1/2 mile wide and 1-1/2 miles 
long extending eastward outside the bay has no level land 
areas suitadle for a refinery site without considerably 
land-leveling or bencninz and in time the area misht prove 
to be rather cramped, furthermore, a state forest is located 
just west of the oay and as a recreational resort might cause 
public relations problems petroleum refinery at some 
future date. The city of 2 is located 12 miles to the 


Bahia de Guarica is a guod, natural harbor but too 


small and shallow for the berthing of oil tankers. Two small 
towns are located on the Bo isenada and Guanica. Each has 


a population of about 4. o 5,000. Telephone and telegraph 
services are avalisodic & towns. 


Bahia de Anascoa is on the west coast of the island 
facing Mona Passage. Deep water runs in close to shore. In 
one area the water is 40 feet deep witnin 300 yards of the 
shore line. (This 46 fas / depen area should be checked by 
sounding to cenfirm the hydrographic map.) On shore, extended 
areas of firm, level 32: cant are available for choosing a 
refinery site, also a ioteeieal transmission lines run through 
this area. Judgirs from the lay of land sufficient fresh 
Water should be available from water wells. However, in case 
additional water should be vecessary, water reservoirs could 
be constructea without gr ifficulty in the hilly country 
just north of Bahia de An 


The town of Anasco with a population of 3s 500 is located 
& miles to the east of the bay and the city of Mayaguez with a 
population of 50,000 to 60,0CO is lecated 12 miles to the south 
of the bay. Mayaguez has a4 shipping terminal that can accom 
modate vessels of 30 feet draft. ‘This shipping terminal has a 
wharf 1200 feet long equipped with a shed 400 feet long by 60 
feet wide plus various pieces of modern ¢eyuipment for the 
mechanical handling of cargo. 


Mayaguez ha 


a mune : 
hotels, telephone and *fraph s ; 1 ai oreiced 


Ser 


by scheculed airline a g ch of the University 
of Puerto Hico. San i S mile tay by coastal 
highway. On Punta eeera: 10 mile h of the bay, is 

a nuclear reactor in the constru 


After deliv 


advantases cof the ‘i 
petroleum refinery, 
should be chosen for fete 


(1) A larce area cf firm, level land from which to choose 


(2) 


a refinery site without prea eee established 
settled areas. 


A bay which can be without difficulty fitted out with 
oil tanker berthins facilities. 


Likelihood of a good supply of fresh water. 


re would be cioss to 
tion « Pie town of Anasce and 
With these two centers of 


hand ” ss oe housed. 


The fact that there is a branch of the University 
of Puerto Rico in Mayarvez might.be of interest to 
permanent refinery employees. 


Mayaguez has a suitable port for unloading construccion 
coagy ober and refirery equipment with only a Sort neal 
the refinery site. 


A petroleum refi 
be in a favorabdl 
Mona Passage. 


ne ated on Bahia de Anasco would 
e ion to fuel ships sailing the 


by-passed by the risiag tide of Puerto Rico economic 
development which is so evident at San Juan and Ponce. 


The area around MEY airs and Bahia de Anasco has been 


This area is serviced by a regularly scheduled airline 
as well as chartered flights. 


The area has a modern highway traversing it, backed up 
by a substantial secondary road system. 
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(11) Electrical power transmission lines run through e 1578 
this area with the power generating stations not 
too far away. 


The cnly disadvantages that a petroleum refinery 
located near Bahia de Anasco would have is the fact that oil 
tankers serving the refinery would not have the protection 
of a suitable harbor like Bahia de Guayanilla. 


A petroleum refinery located on Bahia de Guayanilla 
would have many of the same advantages listed for Bahia de 
Anasco, namely: 

(1) It would be located close to a large center of 
population ~ the city of Ponce with a population 

of 100,000 to 110,000. 

(2) Ponce has good port facilities. 


(3) The area is served by a regularly scheduled airline 
as well as chartered flights. 


(4) The area has a modern highway system. 


(5) Electrical power generating stations are in the 
area. S 


(6) The Bahia de Guayanilla is an excellent harbor. 


The disadvantages of locating a petroleun refinery in 
the Bahia de Guayaniila would be tvos 


(1) The smaller area of firm, level ground from which 
to choose a refinery site. 


(2) The question of a good supply of fresh water must be 
investigated. 


After reviewing the advantages and disadvantages of 
these two areas + Bahia de Avasco and Bahia de Guayanilla - 
it is apparent that the choice of a site hinges on whether 
oil tanker berthing facilities at Bahia de Anasco would cost 
a great deal more than similar facilities at Bahia de 
Guayanilla and, also, whether the Commonwealth oi Puerto Rico 
wishes a further concentration of industry around Ponce or 
give the economy in the area around Bahia de Anasco and 
the city of Mayaguez a lift. 
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On Stream Time 


345 stream days per year have been used giving a 95% 
on stream efficiency. Tor example, 60,000 barrels per 
stream day (BSD) of crude charge to the crude unit is 
97,000 barrels per calendar day (SCD). The other 20 days 
left in the year are for process maintenance. 


Utilities 


Electricity - Assume purchase of power froin Puerto Rico > 
BRS SEM ERE TTR Rt meer EER Pp . 
Water Resources Authority. 


Refinery Fuel - Refinery fuel gases produced from the 
various processing units with the supple} 
ment requirements made up by using 
visbreaxer pitch. Gascous fuel deficiency 
would be made up by the pitch, which would 
be used preferably in she atitospheric and 
vacuum distillation and visbreaking unit. 


Water Supply - A potable water supply for refinery 
Sanitary facilities and steam boiler 
make-up is assumed to be ootained from 
fresh. water wells. Process cooling water 
will be sea water. 


Steam Generatins Facilities - Sufficient refinery steam 
generating facilities have been provided 
even in the cases where a process having 
waste heatesteam generation facilities may 
be upset. 


Inventories = Crude and Products 


Since crude and product inventories tie up a large 
dollar value in a refinery of 60,000 BSD capacity, a strict 
control and review should set policy on this matter. It is 
assumed that. crude inventory is twenty days for this size 
refinery. A leasing of super tankers to handle crude 
delivery should be investigated. A round trip for crude 
delivery by super tanker is considered about 5-8 days between 
Venezuela and Puerto Rico. 


The majority of the products produced are considered 
for exporting to the east coast of the United States. A 
reasonable inventory was taken into account for the products 
considering time necessary for a round trip and quantity of 
material available for shipment by T-2 tankers. 
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A thorough investigation of the pitch and LPG local 
markets will aid in determining the economics of supple= 

mentary refinery fuel gas with either pitch or LPG. Large 
LPG inventories can be costly from the storaze standpoint. 


Acguiremens of Total Canital Investment 
scgquiremene of jJotal Capital Investment 


The total canital investment was 
by the following means as stipulated by 
Incorporated. 


20% of capital investment will be equity capital 


80% of capital investment will be convertible 
sinking funds debentures, 6% interest rate, 
20-year term. 


In determining the economics of the two cases, it was 
assumed that the yearl,; sinking fund payment is 1/20 of the 
total debentures. Yearly payment is made at the end of the 
year and from income after taxes. The 6%: interest rate on 
the sinking fund debentures is one the year berinning unpaid 
balance of debentures. 


Equity capital is in the form of common stock. 


Income and Prenerty Tax 


During the first ten years of the proposed cases no 
corporate income or property tax is due. The rates used 
after that are based on the current rates as developed by the 
Department of the Treasury, Commonwealth of Puerto Rico and 
listed in "nat You Should Know About Taxes in Puerto Rico," 
1961 edition. 


Depreciation Rates and Itens 


_ Depreciation rates and items used in the economics of 
the two cases are considered norital for a typical refinery. 
However, there are always extremes from the averaze for various 


reasons’ and is determined by company policy, within government 
regulations. 


capital 


rate is 
as follows: 


1. Process capital ~ straight line on 15 years life - 
10%) salvage value 
2. Offsites capital ~- straight line on 20 years life - 
10% salvasze value 
3. Startup capital ~ straizht line on 10 years life. 
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Crude Oil Supply and Price 


In reviewing the crude oils that are available feem Yoncsvuela, 
several crudes were found to be typical and in sufficient production 
quanizty that could aupply the needs of the proposed vrelinery. For this 
study, a Venezuelan crude knewn as Tia Juana Mediuin crude was used, 
This crude is believed to be available for long term contracts, <A laid- 


re 
nery for this crude was taken at $2, 35/bb1. 


fi 


in price at the re 


Preduct Market and Prices 
poets olathe Renate bade ay 


The quantity of petroleum products produced from a 60,009 RYT 
refinery located in Puerto Rico were asgumed to be, toa great extent, 
exported out of the country to the cast coart raarkets of the United States, 
Current output of the two refineries presently in Puerto Rico far ovst- 
distances current and future demands of petroleum fucl for jocal market 
consumption. A relatively high percents ge of the current refinery out. 
puts are exported to the east coast markets. The assumpticn was alee 
made with potrochernical raw materials and intermedintes althauch joint 
ventures or future petrochemical expansion would limit the expont of 
petrochemi¢:'s so derived, 


Therefore, all petroleum fuel Products and petrochemical riate- 
rial were assumed to have sufficient export 2nd focal markets to absorb 
ell productian quantities. It is supested than an ornanizatica contem- 
plating entering in the refining or petrechamical inductry should make a 


be) 


close examination to determine their market position ag to the typo of 


Products and quantities they wish to handle under long term manuviaciur- 
inwcontracts, 


Product prices used in the study are believed tu be thosa rene 


rally arplicable to thore received at the refinery grica in the Dusrta Ric 
‘rea, They are a combinatioa of lccal marie: Prices a: expert marke 
Prices, 
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PROCESS DEGCRIVTION AND ViELosS 
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OnUCTION 


Block flow dianrara Ne, 76045-C-O shows the ponecsl processing 
scheme that is utilized in this case. The main considerations were to ocsinn 
a refinery with a maximum of flexibility to produce normal prireleum iucls 
and a maximum of petrochemicals and petrochemical feedstocis. 
bility of design is required io provide additional petvechemicale ai 
chemical feedstocks in the fuiure. 


The lexi 
A petro. 
The process Cow is described Uclow 


CRUDE DESALTING 
While the crude used for this study docs not show an appreciable 
amount of salt, electrical dzsalling equipinent is nrovided to cnuble crudas 


to be processed, which are less satisfactory in this regard. 


ATMOSPHERIC RISTILLATION 


In this sckhzme one 60,000 BSD unit io considered rather than tic 
possibility of two smaller units of 30,000 S5D capacity each. 


PrefMlashin:; or prefractionation is chosen to give the most cconcmical 
wae of heat. A light straight run stabilizer is provided. The Tia Juan: 
Mediurn lint straight run in —— needs to be stabilized and while the 
stabilizer could be omitted with the light straight run stabilized in the FCC 
Gae Recovery unit, this would reduce operating Dexibility. Only one grads 
of gasoline then could be produced. 


A light narhii:, 165-270°F., is teken overhead from the atmon- 
pheric crude columa and is procesesd in a Uniliner for culinr removal 2: a 
is further processed as described later. A heavy narhita, 270-45 0°P 


ces 36 
token aga sido strewm from the crude coluran antics processed in a Uni- 
finer for sulfur removal and to furtaur cresescing as decerived later. A 
middle distillate (430-650°) is token au a cide suretin irom ine cruce tower, 


procosveed ina UniJiner for celts reewction and Git: fo Fterace asa 


finished product. Ths reduced cruds fein ine boitcm os tae crude tower is 
gent to vacuum unit. 
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unction of this unit is to prepare vacuum as oil 
ge to the Fou unit. It should be desisned carefully 
to Keep entrainment of asphalt from the gas oil to a minimum 
nd thus at tho same time keep the metal contaminants, 
narnaful to we FCC operation, at a minimum in tire FCC feed. 
The vacuum pitch obtaired from the bottom of the ‘acuum unit 
is sent to the visbreakinz unit. 
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Vistreaking is particularly advantazeous in a dual 
process function. It prepares distillate stocks and at th 
Same time reduces the viscosity of residual bottoms so that 
less cutback material is required to meet ilo. 6 fuel oil 
specification. Light materials from this operation are sent 
to FCC Gas Recovery system for recovery of the C3"s and C, 's. 
The visbreaker gasoline is split into two fractions, « 
C5-270°F. and a 270-400°F. material. Each fraction is joixed 
with the respective virgin naphtha fraction, processed in a 
Unifiner fer sulfur reduction and olefin saturation, and then 
to further processing as described later. The vacuum piten 
is sold witn cycle stock (FCC cycle oils) as ilo. 6 fuel oil 
or burned as 4 fuel within the refinery or by other industrial 
consumers close te the refinery. 


This system of Catalytic Cracking has been chosen as it 
has been most widely accepted in the industry and is the mest 
representative. The function of this unit is to convert heavy 
distillate oils into high octane gasoline and to reduce the 
overall refirery fusl oil production. Current designs are 
noted for simplicity, ease ef operation and low operating and 
investment costs. The process also Gives food yields of mixed . 
Cz and C), saturate and olefin compounds which can be used for 
hei. catalytic condensation or for petrochemical inter-~ 
mediates. 


Charge stock for the FCC has been prepared by the vacuum 
unit. A conversior level of 70% has been used in this scheme 
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of the respective boilinz range virgin naphthas from the 
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PARTI GENERAL 


Ackno” 'edgement 
provided by Mr. Rafael L. Ignacio and Dr. Salvador M. Padilla, respectively Chief Plann 
and Accelerator of the Puerto Rico Ports Authority, throughout this Investigation. Mr. A 


Lamadrid of the Ports Authority coordinated the work and rendered nu 


t 
‘bey 


the early studies, both in the office and in the field; his unfailing efforts arc especially appre- 
ciated. Mr. Jesds R. Bascar6n coordinated the work and provided competent assistance during 
the final stage of this investigation. 

Many engineers and officials generously extended their assistance and cooperation 
during the investigation of various sites throughout the Island. They included: Mr. Artemis 
Segarra and Mr. Froild4n Garcia of the Planning Division, Puerto Rico Ports Authority; Mr. EB 
Gracia, Consultant, and Mr. A. Dauway, Chief Engineer of the Puerto Rico Ports Authority; 
Mx. Rafael Seijo, and Mr. William Gahagan, respectively Chief Engineer and Resident 
Engineer, Gahagan Overseas Dredging Company, San Juan, Captain Angel Maldonado, Port 


of Fajardo; Mr. José H. Martinez, U. S. Department of Agriculture Officer, Fajardo; Repre- 


sentative Enrique J. Andrade of Aguirre; Mr. Ernesto Ruiz, Ponce Port Supervisor; Mr. M. A. 


Sastre of Mercedita Central; Mr. Pedro L. Vivas, Geologist, Ponce; Captain Oscar Padilla, 


Port of Guayanilla; Captain William Suarez, Port of Guanica; Mr. Thomas W. Crump, President, 
Star-Kist Caribe, Inc.; and Mr. Ismael R. Murioz, Resident Engineer, Mayaguez. 

Mr. Ernesto A. Pinero and Mr. Zenon Mercado, of the Puerto Rico Department of Fublic 
Works, graciously cooperated in the procurement of aerial photographs and topographic maps 
covering the sites. 

Several specialists had contributed their expert advice in New York during this invesd- 


gation. They included: Dr. N. A. Christensen on sedimentation, De. GC. He Xenon por 


lac ution,and Professor B. K. Haugh on subsurface exploration. 


E 1624 


Publications and reports consulted during this investigation are listed under the 


section of "Selected Bibliography" in this report. 


1, Authority and Scope: 
This investigation of physical features of potential port cites was authorized 
an, 
Rico, represented by its Executive Director Mr. Rafael Durand, and Dr. Ta Liang, 
Consultant, Ithaca, New York dated November 1, 1959, which was subsequenuy extended 


to include several additional sites by an addendum of the contract, dated February 18, 1960. 


and related physical features of all sites; it was performed by a review of aerial photo 


topographic, soil and geologic maps, and other pertinent reference materials, and a field 


reconnaissance. Site locations are shown in Plate I. 
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2. Summary of Work: 

Immediately upon signing of the contract tn November 1959, office study was started 
in New York. Reference materials were obtained from both Vashington and San Juan. Aenal 
photographs were secured from the Puerto Rico Department of Public Works (1:15, 0CO scaie: 
1951 series), as well as from the Mark Hurd Aerial Survey Corporation of San Juan (1:4800, 
1959 series). 

Ficld investigation was undertaken during the weeks of inpuany 25 and February 1, 1949, 
Ouring the first week, the consultant was accompanied by Mr. Arturo Lamadrid of the Ports 
Authority; during the second week, Mr. Froil4n Garcia of the Ports Auchaetty also joined the 
field party. During this field investigation, all the proposed sites were visited, except Fajardo 
which was subsequently visited during a brief trip in August 1960, 

In addition to these ground investigations, the consultant was fortunate to have an 
opportunity, in the summer of 1959, to fly over the coastal areas in a light plane to observe 
‘he physical conditions of most of the Port sites described in this report. This air trip was 
nade with Dr. Salvador Padilla, then Chief Planner of the Ports Authority; the trip proved to 
be most helpful in this investigation, 

During the visits to cach site, besides first-hand observations of Physical conditions. 
local people were inquired of their experience including wind speed and direction, wave heights 
and floods. Harbor officials, engineers and geologist. were interviewed whenever possible, 
After the return of the field Party to San Juan, technical people from various organizations 
were further consulted and valuable information obtained and incorporated into this report. 

With the wealth of information gathered from photos, maps and other sources itis 


believed that the general soil and geological! conditions, particularly in on-shore areas, are 


Sufficiently clear for the purpose of a Preliminary study of port locations. Thus, a preliminary 
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report including a series of maps showing physical conditions of all sites was prepared and 
submitted in April 1960 for discussion. Accordingly, a conference between the officials of 
the Ports Authority and the consultant was held in San Juan during August i960 to discuss the 
details for production of this final report. 

The desirability of a boring program had been discussed during this lavesugation. 
It was felt that a limited boring program at this stage may add some information to the off- 
shore conditions, but probably would not change the overall perspective. Therefore, the 
submission of this final report will not await the field borings. Rather, all the preferred 


sites and sugyested boring areas are indicated in this report. When a detailed study is to b> 


undertaken in particular sites in the future, a systematic boring program guided by the general 


information herein given should be executed prior to design and construction. 


"4. Methed of Irvestigation: E 1631 


A. On-Shore Areas. An extensive study of the topograpluc maps, geological and soil 

maps of each port area is the first step. This is then followed by 2 careful analysis 
of the small and large scale aerial photographs. The small scale photos provide over- 
all perspectives whereas the large scale photos show detailed features, complementing 
each other. 

All aerial photographs are studied with a stereoscope to give a three-dimensional 
view. The topographic, drainage and erosion patterns, vegetation, and gray tones on 
the photos are examined to determine the rock and soil types. Tentative rock and soil 
boundaries are drawn on photographs and then transferred to maps. These boundarics 
are subsequently checked against field observations and subsurface information obtained 
from various sources. Finally, the map is revised to its final form after a restudy of 
all pertinent reference material. 

The map units that delineate the various rock and soil types are tailored to the 
anticipated requirements of port site developments. They generally indicate the depth 
of overburden, the type of soil or rock regarding drainage and excavating characteristics, 
slope stability, and bearing capacity for buildings and structures. Water table and flood- 
ing possibility are also considered. 

In mapping the soils, direct recognition of features on photos and from field obser- 
vations as well as inference guided by established scientific principles are fully utilized. 
Soil forming processes, transportation and deposition of soil through actions of streams 


and waves, and influence of ecologic environment are all taken into consideration. 


B. 
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Off-Shore Areas. The off-shore conditfons presented in this report are derived 
from a careful study of hydrographic charts, airphoto catterns, local information 
from engineering personnel and estimates based on principles of sedimentation. It 
must be stated clearly that while on-shore soil conditions are generally well-defined 
on airphotos, off-shore features are much less so, and therefore should be considered 
relatively not as accurate. 

The study of each site begins with a careful comparison of hydrographic charts 
and corresponding airphotos. Tentative conclusions of the off-shore conditions are 
drawn and maps compiled delineating areas of rock, sandy soils and fine-textured 
soils. The areas having water depths greater than thirty feet are considered adequate 
for navigation; they are so indicated and excluded from further study in this investi- 
gation. The mapping boundarics are then checked against other available information 
as well as conclusions deduced from a study of the sedimentation process. Some of 


the highly uncertain areas are designated by question marks after the map units or 


.Shown with dotted boundaries, indicating a need of field confirmation should these areas 


be considered seriously for future construction. 


In spite of the uncertainty of the accuracy of off-shore features in some areas, it 


is believed that the maps are essentially dependable and indicative of the prevailing 


general conditions which are required at this stage. Because of the vastness of the 
areas covered, it would not be economically justifiable to go into a datailed boring 


Program. Scattered borings may not add much to what is now known and they would 


not alter the present conclusions significantly. 


4. Physical Factors Aficcting Oa-Shore Soils: E 1 6 4 5 
A. Geology. This investigation relies heavily on a careful analysig of the geological 
process operating in the past as well as present. The Island of Puerto Rico has a 
central east-west core of mountain ranges composed of a complex of volcanic and 
sedimentary rocks, some metamorphosed. Intrusive rock hills are found in scat- 
tered areas; the granites in Yabucoa and in Utuado areas are the major ones. Thera 
are two belts of recent limestone hills: one along the north coast, and the other the 


southwest coast. Talus slopes and alluvial cones and fans are located between the 


hills and the flat lands. The latter consists of coastal plains, flood plains, beach 


sands, beach ridges, tidal flats and swamps, extending to the coast. Coral reefs 
and islands are common along the coasts. 

The parent rock and the mode of transportation greatly influence the soil char- 
acteristics. Generally, granites and the more resistant volcanic rocks are the 
sources of sands and gravels whereas the less resistant volcanic rocks and lime- 
Stones yield silts and clays. Natural transporting agents, water, wind and gravity, 
sort the materials while moving them. Water and wind leave the larger-sized 
materials near to the source but carry the smaller-sized to a farther destination. 
This principle is applicable to river deposits as well as coastal deposits where 
wave drops sand on the beaches and iad the fine-textured sediments toward the 
sea. Gravity force operates in a somewhat different manner; {n talus slopes, large- 
sized materials fall the greatest distance to the bottom whereas small-sized materials 


remain close to their original position. 


8. 
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B. Climate. Temperature and rainfall affect soil formation and transportation. Although 
temperature {s fairly uniform throughout the Island, the variation of rainfall is consid- 
erable from one part to the other. This has profound effects on such developments as 
depth of rock weathering, degree of laterization, and soil erosion. They are taken into 
consideration in soil classification and mapping. 

C. Vegetation. Both natural vegetation and cultivaiion practice are closely related to the 
soil properties. Vegetation affects soil biologically and then itself is an accurate in- 
dicator of soll conditions such as soil texture, water table and salt and alkalt contents. 
For instance: sugarcanes prosper in well-drained silty flat land; coconuts are best 
grown in sandy coastal areas where water table is more than three feet below surface; 
and mangrove is identified with low swampy areas. Vegetative patterns like these are 
well shown on airphotos. Furthermore, transitional zones between different soil areas 


where crops gradually fail under changing natural soil environments are oiten clearly 


discernible on photographs. 
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5. Physical Factors Affecting: Off-Shore Soils: 

A. Source of Material. The off-shore material {s either originated from inland behind 
the coastal arca and then transported and discharged into the harbor, or originated 
from the outside and then carried and deposited into the harbor by ocean currents. In 
the first case, the matcrial is closely related to the local on-shore soil which in turn 
is a product. of its parent material and transportation forces. In the latter case, the 
material is either a weathering product of nearby coral reefs and reck headlands or 
sediments from other parts of the Island. 

Currents, Winds and Waves. It is well established that the ocean currents move from 
east to west, and from south to north around the Island. Also, there are some seasoral 
eddy currents along the north coast. These currents are responsible for the transporta- 
tion of the sea-bottom materials in the broadest scale. 

The prevailing winds of the Island are from north and northeast. Asa result, the 
waves are strongest on the north and northeast coasts. In contrast, the south and west 
coasts are relatively quiet through most of the year. The wind and wave conditions 
greatly influence the particle size and slope of off-shore material, growth of coral reef 
and beach rock, the depth of channels and the development of tidal flats and swamps. 


These conditions are indicated in the maps of specific port sites in this report. 


6. Map Units: 4 1636 


A system of map units has been devised to reveal the soil and geoloyic conditions 
of both on-shore and off-shore areas. The map units are designed to provide information 
in a convenient way to facilitate port site planning. A description of these units follows: 
A. On-shore Map Units 
1, Bedrock and Residual Soils 
The area is composed of either bare rock or residual soil with parent rock at 
varying depths. Topography is rolling to hilly. Deep excavations might encounter 
rock. Drainage and foundation condition is generally favorable. Certain special 
conditions are described under pertainent sites. 
Ja. Granite 
Generally sandy and silty soil with rock fragments. Well-drained but 
may be erodable. 
Limestone 
Generally clays and stoney clays with limestone at varying depths, Well- 
drained in natural undisturbed state. 
. Tuff, Tuff Breccia, Andesite and Shale 
Generally friable clays and silts with rock fragments. 
Cemented Dunes and Sandstones 
Generally shallow sandy soil and sandstone. 
Ql, Talus, Alluvial Cones and Alluvial Fans 
The area is composed of soil transported to its position by gravity or water. There 


is a gently to steeply sloping topography. Generally coarse-textured soils. Parent 
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material ts at varying depth. Dratnage condition ts favorable. Foundetion 
condition is good except in stecp talus slepes. Certain special conditions are 
described under pertinent sites. 
ie. Talus (Limestone Material) 
Steep slope of clay soil and limestone fragments. Larger fragments 
are accumulated at lower slopes. 
Alluvial Cone and Fan (Granite Materia!) 
Gentle slope of sandy to silty soil. Generally well-drained, good 
foundation. Material is coarser near to the head of the fan and finer 
toward the lower edge. 
Alluvial Cone and Fan (Limestone Materia)) 
Gentle slopes of clays and silts with some limestone fragments. Poor 
to moderately well-drained. 
Alluvial Cone and Fan (Tuff or Shale Material) 
Gentle slopes of silts, clays and rock fragments. Poor to moderately 
well-drained, 


ML Flood Plains 


The area is composed of uniform alluvial deposits. The topography is flat. Exca- 


vation is easy, Foundation and ground water condition variable depending on the 
following sub-units. Special conditions are described under pertinent sites. 


Ila. Silts and Generally Well-Drained Soils 


Foundation and ground water conditions generally favorable. 
Clays and Generally Poorly-Drained Soils 
Foundation and ground water conditions generally need spectal consid- 


eration. Locally salt problems. 
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JV. Coastal end River Sanda 


The area is composed of sandy material deposited primarily by wave or river 


action A few small areas of sand are deposited by wind. The topography varies 
from flat or gently sloping beaches to slightly undulating beach reidges and 
depressions. Excavationis easy. Drainage and foundation conditions are 
generally favorable. Certain spectal conditions are described under pertinent 
sites. 
IVa. Beach Sand 
Generally medium to fine sand with shell fragments, gently sloping to 
flat land adjacent and parallel to coast, well-drained and good foundation 
material. 
IVb. Beach Ridges 
Generally medium to fine sand with shell fragments, paralleling low 
ridges in coastal areas. Well-drained and good foundation soils. The 
depressions between ridges are filled with shallow deposits of silts, 
clays, and organic materials. (Some beach ridge areas are underlaid 
by less desirable flaod plain deposits; special investigations should be 
undertaken for deep foundations.) 
River Sand 
Generally medium to fine sand, occasionally coarse sand, natural levees 


or river bars. Well-drained and favorable shallow foundation soils. 
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V. Tidal Flats, Clays, and swamps 
The arca is composed of silts, clays, salts and/or orgenic materials. The 
topography is flat. Water table is near to or at surface and the area is some- 


times submerged. Poor drainage and poor foundation material. Certain special 


conditions are described under pertinent sites. 


‘Tidal Flats, Clays, and Swamps (Predominantly Low Land) 


Tidal Flats, Clays, and Svamps (Predominantly Swamp) 


B. Off-Shore Map Units 
The map units designate conditions expected benveen sea 
level and a depth of about thirty feet. 
A Coral reef 
B Coral or other rock at shallow depths 
Cc Fine-textured sediments (primarily silts and clays) 
D Coarse-textured sediments (primarily sands) 
C/A Fine-textured sediments aver coral recf 
D/A Coarse-textured sediments over coral reef 
C/B_ Fine-textured sediments over rock 


D/B Coarse-textured sediments over rock 


C/D Fine-textured sediments over coarse-textured sediments 
eehattin erence ate eee COMED 


W_ Water depth greater than thirty feet 


7, Conclusions and Recommendations: E 16 40 


A. Awealth of information regarding on-shore and off-shore Physical features is 


available through a study of existing maps, charts, elirphotos and a field recon- 


naissance. 


The information is summarized in a ezries of maps in Part Il of this report 


covering all sites proposed by the Ports Authority. All meps are prepared 

at the same scale of 1:20, 000 to facilitate comparison. They will provide an 
overall perspective of each site as a basis for systematic planning, 

The advantages as well as disadvantages of each site are discussed in detail in 


Part I of this report. Potentially good locations for development in each site ar 


° 


also designated therein. The overall conditions of those sites having relatively 
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favorable physical features are listed below: 


Port Sites Remarks 


Yabocua Favorable on-shore and off-shore conditions 


Cabulién and Ponce Generally favorable; some coral and mud off-shore 


Guayanilla Generally favorable; some coral and mud off-shore 


GuAnica Favorable on-shore and off-shore conditions 


Mayaguez Generally favorable; limited on-shore area 


Atiasco Favorable on-shore and off-shore conditions 


D. This report has to be relatively brief because of the size of areas covered. When 


future detatled study of specific sites warrants, a somewhat more detailed and 


refined information concerning pin-point locations could be obtained by a further 


review of the vol: ninous existing reference materials, 


E. At this preliminary stzpg2, a genera 


15. 
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2ral subsurface investication fs not considered 


bp sey 


justiftable because it 


t would not serve the useful purpose of increasing our present 
knowledge oi the overall port conditions. A limited exploration program is 


suggested in certain locations as indicated on the maps of several sites in case 


those areas have to be considered seriously. Finally, a systematic probing and 


boring program shouid be undertaken to facilitate detailed designs when a project 


location becomes more well defined and limited to a smaller area, 


Lo, 
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8. Selected Blbllojvaphy*: 


Meyerhoff, H. A.: Geology of Fuerto Rico, Puerto Rico University Mona., Ser. B., 
No. 1, 1933. 

! 

t Roberts, R. C. and others: Soil Survey of Perto Rico, U. S. Bureau of Fant Industry, 

[ 1942. 

Kaye, C.A.: Shoreline Features and Quaternary Shoreline Cicnces, Puerto Rico, 

ie U.S. Geological Survey Professional Paper No. 317-B, 1959. 


Liang, T. and others: A Photo Analysis Key for the Determination of Ground Conditions, 


dé Cornell University - U.S. Naval Research Office Project, Land Form Ser., 6 Volumes, 
if 1951. 
U.S.G.S. Topographic Map Series. 
U.S.C. & G.S. Hydrographic Chart Series. 
: U.S.G.S. Aerial Photographs 1:15,000scale, 1951 series. 
: Mark Hurd Acrial Surveys, Inc., Minneapolis, Minnesota and San Juan, Puerto Rico, 


Aerial Photogzaphs 1:4, 800 scale, 1959 series. 


®yK! ‘ 
Note: Certain references pertaining to individual sites are listed under the description 
of each site, 


PART II SPECIFIC SITES 


lL; Fajarde 


Sources of Information: Topographic map, agricultural soll map, geolopic : 
scale and 1:4, 800 scale airphotos, 1:10 000 scale hydrographic chart; ficld reconnaissance, 
. ity 


Rico Ports Authority. 


and communications fro 


The on-shore area consists of hills as we! 


shales and andesitic agglomerates and their re 
moderately well-dr plain soils; there are alsc swamps with 


piace 
CoSsit., 


water table and some beach sands immediately adjacent to the 
The land area is relatively limited for development. North of the Rio Fajardo t 


lulls extend to the water front in many places and the existing town occupies a majc 
fthe river, low swampy land predominates altho g 


of the favorable flat ground. South o 


better soils are available inland. 
id islands. However, 


Off-shore, the port is well Protected from waves by reefs an 


Protections together with the river deposition have resulted in an accumulation of deep fine- 


with some 


textured sediments in the harbor. It appears that considerable dredging of mud. 


sand and rock, would be necessary in developing this site. 


nited 


In summary, the overall physical condition is not favorable because of the limited on- 


Shore area and the continous deposition of mud by the river. Detatiled i 


the accompanying map, Plate Il. 
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. Stilts and well-drained Soils Easy Good Good to Fair 
Clays and poorly-drained Soils Easy to Medium Poor Poor 


i a f ' * : 


tind 
« teach Sand Easy Good Good 
| » Ridge Sand : Easy | Good Good 
‘. River Sand Easy Good Good to Fair 
.ul Area 


. Low land : Easy to Medium Fair to Poor Poor 
“> Swamp Medium to Difficult Poor Very Poor 
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Off-Shore Features 


oral or Rock 
tilts and Clays primarily 
Sands primarily 
Water depth greater than thirty feet 


0: 1. Fora more detailed description, see Part 1 of this report. 
2. Compound symbols: A/B indicates A overlying B at relatively shallow depth. 
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PORT SITES INVESTIGATION 


1. FAJARDO | 
[State 120000 ObC 1960 PLATE Def = 


Sources of information: Topographic map, cal soil map 


scale airphotos, 1:10, 000 scale hydrographic chart, field recenunaissance. 


The on-siore area consists of an extensive flat land bounded by grantul 


o 


on north and south. The granite hil e primarily responsible for the coarse- 


soils in this region. The flat land includes the sandy beach and beach ridg 


bet er & ~ 


and the broad flood plain of sandy and silty soils immediately inland. The 


ddaw 
gencrally satisfact w material as well as for foundations. Thus, 
topographic and engineering soils considerations, the land area is favorable 


Off-shore, the port is fairly weil-protected by isiands, yet the wave is vigorous en 


to carry away most of the fine-textured sediments. It appears thac most of the dredged materic 


La a 


required would be sandy; small quantity of rock is expected in 


In summary, the site is generally favorable both from on-shore and off-shore consid- 


erations. Detailed information as wel! as potential development area are indicated in the 


accompanying map, Plate III. 
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Sources of Information: Topograp! tp, agricultural sol 
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scale airphotos, 1:20,000 scale hydrographic chart; field reco and commun. 
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from Gahagan Overseas Dredging Company. 


The on-shore are 
flats and some beach sands along the coast. 
west of the town of Central Aguirre. 

Off-shore, the arca is well protected from waves by 
scdiments are variable; the sediments are 

The Jobos Bay is very shallow, f 
is surrounded by low, swampy land except at Point Pozueglo area wher 
developed. Because of its sandy soil and favorable approach from sea, Point Pozuelo area 
itsclf might provide a good possibility for development and is so indicated in the accompanying 
map, 

In Central Aguirre, the on-shore topography varies from rolling to hilly; the harbor is 
muddy but becomes more sandy toward the sea. Petween the harbor and the sea, there is a 


Chain of coral islands with patches of sand on top of them. 


West of central Aguirre, there is an extensive area of swamps and salt flats, 


wer ay 


S ; 
a narrow band of beach sand developed along the coast. Mud and some rock are expected 


directly off-shore. A relatively deep sandy channel is reported between these mud areas and 
the coral chain toward the sea. Development along the coastal area at Mar Negro and vicinity 
is a possibility. Ifsucha development is contemplated, a limited probing to ascertain bay 


bottom conditions directly adjacent to shore would be desirable. This area is also indicated 


in the accompanying imap. 
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Sasvees oc” Intormation: Topographic m: cultural soil map, geolozic map, 1:15, C00 
@ airphotos, 1:10,000 scale hydrographic chart; fi reconnaissance, communications 


from Gahagan Overseas Dredging Company. 


The on-shore area consists of liz @ hil ;cll-drained fans and flood plains and 
cccstal swamps. At the east wing, Punta Guayanilla, there is a prominent develsoment of 
sandy beach ridges along the coast. 

The off-shore concitions are variable. In the middle porti 
Waves are active, there is a sandy bottom. At Puerto de Guayanilla, the western bay, there is 
Jn accumulation of deep fine-textured sediments. In both the west and east outlying areas of 
snallow and relatively quiet waters, there are fine-textured soils overlying rock. Many coral 
ree’s and islands scattered throughout the off-shore regions of the coast. However, navigation 
would not be difficult. 

In summary, the area is a natural, well-protected harbor. Furthermore, both cn-shore 
and oi:-shore features are generally favorable for development in the vicinity of Playa de 
Guayaniila and in Ponta Guayanilla area; a special point for consideration is the coral and mud 
deposit at certain locations off-shore. A limited probing program should be undertaken in the 
off-shore locations immediately adjacent to the above mentioned land areas prior to detailed 


Planning. Detailed information and tv: potential development areas are shown in the accompany- 
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ing map, Place VI. 
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PUERTO RICO*S INDVETRIAL FUTURE 


I think it is a healthy sigh, both Zor Puerto naee and our 
profession, that the Econonics: pnnansenian has devoted thie series 
of meetings to a look into the future. Tae key rs this year's 
procras is “*tnnovations.” In this session we will try to see what 
changes scem to he in store for the andustrial sector of the 
economy. 


In oconomics, I believe one is struck less often by change 
than by how nuch things remain ihe. dents Let me Lllustrete by 
reading a few key words from the tadie of senteute. ot the 10-year 
industrial plan for Puerto Rico which was sade in 1950 by Jerry 
Tallnan end others from Arthus DBD, Uittio—"Bulldings” ("standard” 
and “special"); “Loans for Equipzeat and Working Capital”; 
“Goveranoat Purchase of Minority Stock Squities"; “Suosicies” tor 
“worker training"; “shipment of industrial equipnent”, and “core 
Sndustries"; and last, out upiheuiie not least, “Tax Exemption” 
Svery word has a faniliar ring; éa all major sespects the plan nade 
7 years ago is still in aperest wna 
2 Tne essence of this tndustriai praa was ~2e pisvesnene o2 
Waiswtand industry with .ox exemption cs the mein luso and witha the 
provision of buildings, tinanctazg, enc other forns of assistaace to 


help compensate for Puerto aico'’s “aatural” Gisadvantaces as a 


Lec.tion for manufacturing industries. You are £41 senesaliy 


faniliar with tho results. tance 2650, tre number of Toacnto 


o2<- 
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pleats in operation has inerejosd frem slishtly uncer 1¢€7 (96) to 


about 450; the net incose proeu’:¢ hz: risen from & to 74 Billioa 
éoilars; ond factory e=ployment has sacreasece from 7 to adout 

358 aneincine workers, In these ter=a the pian has worked=—=perhaos 
better thaa we sad a risat to 

Sut most of this ncw BA mufecturizg activity has Seen conces= 

et sins industry groups: ‘textties, apparter, electronics, aad 
Plastics. Ali of <rene “new” incustsies rely asnost exclusively on 
faported rew materials, and nearly ali of thes seit tne Bulk of 
their output in sche U.S. market. z the new pleats were 
startea by firms whose =zin base of operation is ia tha States and 

onto the U.S. sadustrial structure, 

rather than inxvo the Puerto Rican economy, Practically none of the 
new industries Coxcept cannerios) hes been este Lisaed on the basis 
of local raw nateriais anc, with a Zaw exceptions, the plants 
started by Puertc Rican businessszea have Seen szair hens producing 
exclusively for the local sarket. : 

Not long ago I was asxeé, aot sy a DSusiness=uan or processional 
econonist but by a New York City niga school teacke> whether, in 
view of this situation, Puerto R2co’s recent 
which is adaitvedly rapic and érezatic, was not 
upon sand. The questica was & coos ones i2 it were not Jor our 


Close poitticsl and institutions] ties with theo 


a devoelopsont—if possislo at all—-wsulc rest on a shaky 
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indocd. It could bo cut off tomorrow if a full set of trade 
barriers were erectec sides of the feace, Secause 02 our 
economic tategration wisn tua States, however, this “new” industry 
is as securoly based as 12 i% were shetsiaaiy on the Sainiander 
except of course for the possibility of a ‘Rajor shitzt in labor, 
transportation, ox other costs waich was uniquely ussavorable to 
Puerto Rico. 


st is important to recognize that there is no sore institu- 


tions: reason for Puerto Rico to Keve an internaily~iategrated 
dadustrial structure than there £s Zor mining Nevecec and aanutsac~- 
turing Raocwe island to each strive tor separate, independent — 
economies. There is, however, ca gsononic yeason—tne adced cost 
to Puerto Rico of shuttling apkentenk ané procucts back and forth 
' to the States. Costs are reduced wsoenever 2 Puerto Ricaa gndustry 
can include aaother stage of proc sag aac export only tae : 
lightest and sost valuadsie oo: :« procucts. 

anilesiy, there is no conpeliiag fastitutione. reason for the 

"new" snéu~tries to be localiy Gwaedé. Most of our large sugar 
pills were once U.S. or foreign owncd, but today, i believe Puerto 

icans ave a completo or controtiias interest ta 21 but Zour of 
thea. Conversely, a consauusaoic nundber of Puerto Slicers have song 
hesc stock in aan Genersl Electric Sonpany waech had 125 ox wae 


plaats scatter eg among various states botore its ficst picat was 


Cctasi.s%... an Puerto kico, = 3 bio, however, bota fron 


Hert 


the standpoint of economic stabili-y anc tire avoicaunce of GAC 


cor.centrations of econpuic power, +0 Zoster %: entrepreneurial 
activity of Puerto Ricans gn the locel manuZacturiag steld. it is 
interesting to note at we 1930 development pica, Svan which 1 
just read, stressed the imnortence voth of industrial integration 
and of Zostering efforts by local businessaen to undertake manufsac@~- 
turing veatures. Ia trese two respects, however, our developnent 


2 
program has beoa lagcias. 


Nonetheless, read:.g the tea icseves to be found in the incus= 


.* 


trial situation today, it 2 nent that the sost significant 
innovations and changes durin 2a cecaca will be in precisely 
these characteristics—ia ta . 2 tne ownership of 
Puerto Rican incustry. This ZOOS S that we will heave nany 
ether changes in productio: 

including more automation. herve, = beitove, we wilt be meinly 
following the pattern of U.S. tncustrics éevelropacnt. 

With vogard to inéus--ia) stzectuse, sy guess +s that the next 
decade will seo a remarkavte tncreese in internat ineustrial 
integration. Thas, I believe wiil sia, not onsy cron the develop= 
Bont of entirely now indust sompiexes, Sut a2s50 sroa tustacr 
linkages within the existing : a Zncustry anc between 
industsy end agricultuso. : < rsnipn, = belscve 


that, with the help o2 new Boracatczs 


tutions, there will bo a sharg snes the nundses 


. - 
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NET INCO:.“i: CA) : TAL EMPLOYMENY PAYROLL 


($ millions) i. millions) (thousands). ($ millions) | | 


6 large refincrice he ie 


6 dircelly rcletice 
. petrochemical 
or powcr plents 


3 releted fibre. 
© plastic plants: . 


20 other “basic" 
establishments? 40 


360 20 


# in such industrice xo hervy chemierts, heavy metals, paper and pulp, 
textiles, Shipyarcr, glass fibre, meat packing, train milling, ctc. 


£ ar bal, Y 
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joint ventures and of othor substantial uncertaxings solely “7 


Puerto Ricans 


to manufacture for export. 


We 211 srealise tarat our 


industry nust grow much more and much faster ia the suture than in 


the past. it is ay belies 


tais new “now” industry will be 
I cceaeeadiatiieal 


highly intecrated ane nore largely iocally-owned. 


At tais potat > 

will now de cistrebutec,. 
first taure is 

1965." 
validity of this tebte, = wes 
Snese estenates 
dogreo of reality they 
lano—“G large retinerics.” 


As you know, wa now Save 


bean, located in Catcis, was tae 2isst to So ested 


COhperTatsvesy smsit 
tracts fos <he sale 
Barket. Casiddcen 

qise wii 


% probabsy be iimitec 


Rature Of saa Operation Raxes 


Othes worcs, there ic aothins 
@pevation tat wouic + 6 oa 
expansion oF 041 veliains wes 


ace, 


wocuid lixe to sezer to a sot of char 


entvitied 


Wost of whet I an going 


O%e oe & 
veoue & 


sepresent. 


Bsceséy Res Discs 


ts which 


4ytisties= 


“Scevy sacustry Poss 


SO say: cepends on the general 


3% to ¢€efine es ciearty <s I can th 


you cen gucge for yourselves the 


fae key estimate is in ther first 


two votsseries ia 


a2shed. 


e@xpansioz Sut 4%8s ulrtinate 


tO Goowta 2n, soce2 saies, since the 


SG95[Satlel exports uacconomical. Ia 
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“.a other refinery now ia operation, Commenwealth, which ¢s 


locates in Guayenilla, 23 quite dizlzerent. While tie ) sch, which 
2s the fined residue of tho retiuning operation, wit? be sold to the 
now steateke plant o¢ the Water Resources Authority being Suilt 
nearcy, most of the oil and gasoline, sncludcizns Zuei 042, 28 


e 
expected to de exportec. XMoresver, tris retin ry is now being 


—_— 


expanced to a production capacity of 55,000 barsecs a day, 2bout 


four tines the presont ccsacity of our other refinesy, Caribbean. 


Sue main reason Zor this expansion in Conmonweaith is to bring it 


up to a large enough size so thz% z Gases will __ 


bo larse enough for an C2526. .-at pes ; eration. Cosnon= 

weaisth, therefore, is inciucec smth - zineries shown 

in the tavie, and she parroeneny = o> Unioa Cardide, 
Bich weit use tae retisery gests Comosonweelta prccuces, is 

anciuceé among the 6 petsocics 

delow, 

All we know about this st seatrochesiecal operation is tact 
Usioa Cardice will build & $25 =22220n pleat to ranczecture 
ethylene glycol. Sut we aiso xsnow thet v Union Cerdice, o> other 
inserests, plan an additionel tavest=ment of something fa the 
BercrIOSHooc OF $20 piliion ia & dient whceh will presusebiy 
Process tne otaylene slycoi. ADONS the ‘Drocucts that soom sous 

ay tor the third plant in 2S Complex are synthetic Zidres 


Plastics, 


4 
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This takes us to the th a 4 : in other words, 
wo aan have one of tho largo vretiser vies mear conpiction, one 
@irect:sy related petrochesical slsont about to be built, and one 
relates chesical pleat Gezinitely beings planned. #& second petro~ 
Jeun and petrochemical compiecx of eoproximatoly the same size hes 
venaed a0 stage where an option has seen token on tne land for 
its site. A third darge complex 4s being considered, Alex FirZer 
tells seo that the spokesman Or tunis thire complex 2s vere to 
arrive here ‘shortly “to go ceor- = w 
Stucies wo have made o2 tue situation of 
fuels and evieudientats indicate thet ¢ enco ZS experiexcea 
in heavy industry promotion is x co : ( y to surZace 
inéications, Puerto Rico os tax 
exeaption, as a location etroleun ancustry. Givea petrow- 
loum recineries, {Lt thon 
decals and sone kinds of velatedc cs 7 our 
ecvuntage £ zor petro.oum reliniag > tre Sveneat imbalance ia 
Gemane tor petroleua products in the U.S. and in Surope. ta the 
U.S., the demande for fuel ofl hes seen Growing comperativaly slowly 
because of incroascé use Of Satcrai ces enc coal. USsenand Yor motor 
fuels, however, has deen growing senivly with the expansion o2 
&Butomoss.e and air travel, 2 Suarez. 2c On 28 Teversec,. 
e , : 
Righ taxes on motor Zuols havo hoc smobile travel, while 


POStwar inc. srial resovery her. eee & Gomand Zor Suel that is 


faz ts oxcess et: pat ope" & éwi. 


Hl 


Znereasingly great—a 


become 


nosy 


ce 


fZueis in the U.S... and 


1t mo“or 


2 
e 


stronger anc 


stancpoint, 


for ciesel and fel oi1 


2 


ysicai 


a 


=? 


roa 


SUSOT 


v .e 
mee 


8 
RK 
of 
&4 
9 
he 
2 
9 
f& 
" 
oO 
4 
63 
o 
a 
se 
“ 
et 
Co! 
a 
a 
PT 
1.) 
° 
Ss 
“3 
3? 
Cal 
2 
Y 
J 
°o 
a 
cc 
ha 
3 
ts 
3 
° 
te 
2 
° 
n 
b> 
et 
2 
° 
e 
o 
v0 
f 
3 
et 
“3 
a 


Zuel 


excess 


is barred by U.S. 


ve, however, 


urone. 


= 
ot 


oil to 


eems likely “suat any stuostan= 


TwUSt 


tse U.S. 


ew +e 


tae 


l auxmoer of 


eee 


2a 


New reZineries 


acci@- 


mona wili now Nave an 


% Pope ys 09 


ov 


s is aa 


cue 


rr, 2 


dy cs anew 


y ec2sc, 


2: 


t= 
mee 


& hsve 


2 
cd 


export cost which wou 


recused. 


hes now Seea 


a 


22co now 225 


Puerto 


3 30 our 


ecosdi: 


e 
o@ 


mtTO ACSOUNRt. 


? 
Cad 


zine 


mOTIOVSS, Sonce “2ncepencent™” Te: 


eviss ave financed 


a 22xed 


maven, 


% 
e 


=e 


sco 


Fatih ee eee 


tavery larse capital gains to tho 
promcwer anc common stock aolecers a, Puerto Rican refinery. This 
en can be further enhaxced is *<: 3 sustead of being 
senkt ant in the States, is reinvested in new tax-2rce entorprises 
fn Puerto Rico. Tuus, it . sears Irom our prelincnary research 
(tats highly technical work tas Seen cone nostiy by Sem’ Van Kyning) 
that some new U.S. reZinesies must now be plananec to export frel 


oil anc that tax exemption is 


heaviiy capitalizec incustsy. x wita recent 


gronotion experience, ieccc us believe thet severar nore oil 


refineries, protabdly issser ones trun Commonweeltn, may soon be 
establisaed in Puerto Rico. 

Returning now to tne tedre anc recalling taat we slrecdy nave 
one Guite larze retinery deing coupietec, one petrocsemical plaat 


s 


anc prodvably a relatec cramical @vcut to oe built; that sone 
comaitmenss, though not biad<ns ones, have deen Bece Zor a second 
such cou ricx;s 
seeas reasozibie 
6 petrockenical picats 
Cravie inportanco, since -.ere w+. Se 
Ovnors of tho first vetinor.es sac potrochonicse! piants 
s in now tex--. co enterprises. 


caution—we save yot to solv. the unxaown of Soutn 


Wetos suppsy for theso cnc O%ncS Keovy Consumers Of Zrecass wv 
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cor gosng iato tase austen of tho refinortes aac 
petrochc=ascals at sone longth $5 that they provice the basis for an 
which wo havo. not yet 
exporienced. Note that petrochamicass can branch out either into 
site. ond apparel, and 
plastic fabricating are ceeag tac eleeady established 
industries. So ne now Save tao prospec 
of ous eae St weeny ontegratec, 
local potrochcaticss base. wct, Shove 2s now wacer 
tion a prospective plant waick © scve not yot mentioned. ais 
plont (whieh 4s now aiannee t0 vse Saported chomivuls) is Lateadec 
to produce synthetic Zistes, wots 2 anc Zor consunptic. -, 
woule bo suitabloa for 
ass. OF OUP C : : etenrotion man’ 
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stavt svon either c.uws-0F Parery wom woth encs of tho 
eeebeits. Wiese 46 45 unvess 
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limited to the rate of increase in consumer demand. On this basis, 
it ie calculated that sales for local consumption will approxi- 
mately double during the 9-year period, rising fro= akent $235 nile 
lion in fiscal 1956 to about $500 aillion in fiscal 1965, During 
this seme period, however, the projection shows a six-fold increase 
‘an emiekis By 1965 it is expected that 75% to 80% of ‘totat 
factory output will be for export. 

Will Puerto Rican manufacturers be able to enter this rapidly 
expanding export sector? At the present time there are very few 
hueete Ricen firas producing for export, outside the agriculturally= 
based sugar and tobacco industries. Expansion in these two indus= 
tries continues to be limited by quotas. It is evident that Puerto 
Rican manufacturers must be able to penetrate Ueiniand and other 
external markets if they are " share fully in the manufacturing 
advance which appears to lie ahead. 

The magnitude of one problem facing local manufacturing entre= 
prenours is suggested by the capitaleper-worker data shown in the 
final chart which you have before om During the last three | 

-years, investnent per worker has deen rising rapidly. A very 
preliminary ecstinate for fiscal 1957, based mainly on the effect of 
the construction now going on at iedneanamn bit Refinery and the 
GonzAlez jsmaonia plant, raises the figure to approxinately $7,000 a 
worker, At tho present tine, éehedenvensen invootuent per worker 


in the U.S. avoracgea about $10,000. [It is obvious that we aro fact 
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saeranckint this figure end, if the estinates nade in the firet 
table we discussed and shewn here on this chart are at all correct, 
we will soon have an averege invoestpent per worker. considerably 
above tho Nainland avorace. 

This may at first glance appear startling but I believe it 
becomes readily understandable when we scatben that this rapid rise 
is largely the result of sading a new heavy industry sector. Up 
until now there has been relatively little éifference in average 
investment per worker in Fonento plants and in our fold” industries. 
Both groups include highly eapitalized plants, like sugar in the 
“old” and cement in the “new,” and both groups include plants with 
a vory lcw inveatnent p:- worker, particularly in the epperel 
inductries. All the rice in the average shown for 1956 can be 
accounted for by a $15 zillion investnent in one plant, Caribbean 
Refinory, in which investment per worker anounts to about $82,000. 
Investment per worker in —_ heavy industries shown in the firat 
table averages about $70,C00. This is the old story of averaging 
horses and apples. Sut she average of $16,000 per worker er 
that we are estinating that petroleum and petrochemicals will be 
relatively nore important in Puerto Rico by 1965 than thoy are now 
in the States. Averace investment per worker in all othor Puerto 
Rican industries may well continue to te comewhet lower, 

It seena indicated, therefore, that Puerto Rican entrepreacurs 


will have to mobilicso uore capitil and find ney export saskotc in 


Her 


a wee aoa 


: Finally, just a word about tho general ocononic significances 
of the industrial aossibilities we have beon discussing. If we are 
able to build into our econony a now heavy industry sector of the 
pagnitude I believe possible and if migration, agricultural devel= 
opment, and othos economic forces conform to the model that hase 
been projectec by the Planning Board, we may sccae substantially 
full employment and be approaching our fomily income goals by 1965, 

Even ct Neaten for greater "Leakagea," the addition of 
$3960 million in prisary manufacturing incone should increase 
sn sekeusie projected Commonwealth Net Income by roughly $600 mile 
lion. Total Conucnwealth Net Income would then amount to about 
$2.4 billion dolinss, more than double its present level, 

In what hes gone before, we have boen focusing on the iniieten 
turing sector of the economy and have been treating the possibile 
ities for heavy industry as being suporinposed on what we had been 
previously projecting. Clearly, however, injection of a new heavy~ 
industry sector into the econony would have far-reaching effects, 
not only on menufecturing itself, but throughout the entire 

-econony. It seess obvious, for saniiiies that the 20,000 additional 
workers employed directly in the heavy industries could roproosent 
only a snall part of tho total euploynont generated and that there 


would bo a strong upward prescure on productivity and wacos in all 


linoo of bucincauc. ‘ 
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Even with sharply increased productivity, $600 million of 
additional income should provide good jobs for roughly 200,000 
workers who would otherwise be unemployed or underemployed. With 
total net income in the neighborhood of $2.4 billion, per capita 
incone would probably be wer $1,000 ard average fanily incose over 
$5,000—-more than doudle present levels, Under such circunstances, 
social services financed by progressive taxation should be able to 
bring substantially all families. up to the $2,000 nininun incone 
level which is the basic pur ose and goal of our entire econonic 
eevekesnens effort. ; 
ZI believe all this is possible. But it is not autonatic, 


Without making a doter=ined effort, we will fall short; without 


practicing self-restraint in social and individual consumption 


expenditures, we will iack the financial means; without good luck—== 
but this I don't have to say—-I firnly believe that our good luck 


will continue, 


e 


bac | tm os EP 9929 


oxtet to share fully in the expansion ahead, For this roason, 
forward planning in Forento has been concentrated on the establish= 
nent of institutional means to sssist local Susinessees 45 undor= 
taking manufacture for export, Among the institutions now being 
planned are o Trade Center to help with nerchandising plans and ‘ne 
gale of products in the States, a Design Center to help in develop= 
ing products that will be acceptable in the world Rerket and a 
nunber of financial institutions to mobilize private savings and 
auguent the financial resources on which local manufacturers can 
draw. 

Existing local firns should be able to capture the bulk of the 
expanding local market, 412 they modernice production and distridu- 
tion techniques sufficiently to withstand the competition which our 
growing market wild invite. Sone of thea should also be able to 
se ee outside markets. Puerto Rican businessmen interested 
in establishing new plants should, I think, look carefully at the 
new, locally~produced materials=-the synthetic fibres; the textiles; 
paper fron bagasse; sh iat ae points; plastics, perhaps reen= 
forced with glass fibre; and eat the by-procucts of neat packing, 
Grain sixteen, aon othor new basic industries. Based on such local 
Bateriale and with the sales, desicn, and financicl support which I 
hope will soon be available, thoy should bo able to start succossa- 
ful factorics capable of competing in tho export sarzkota of tha 


world. 


